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PREFACE. 


To  tJii  Menibi'is  of  the  Association  of  Ontario  Laud  Surveyors  : 

The  Proceedings  of  the  Association  at  its  Seventh  Annual 
Meeting  are  herewith  presentee^. 

Appended  will  be  found  the  By-Laws  of  the  Association  and 
the  papers  used  at  the  session  of  the  Board  of  Examiners  in  Feb- 
ruary last. 

Your  consideration  of  the  advertisements  appearing  in  our 
columns  is  requested. 

Respectfully  submitted  on  behalf  of  the  Council, 

A.  J.  Van  Nostrand, 

Secretary . 
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Minutes  of  the  Seveijth  Annual  Meeting 

OF    THE 

ASSOCIATION  OF 

ONTARIO    LAND    SURVEYORS 

Held  at  the  Repository,  Parliament  Buildings,  Toronto,  on 
FEBRUARY  28th,  MARCH    ist  and  2nd,  1899. 


Morning  Session. 
Meeting  of  Council. 
Meeting  of  Standing  and  Special  Committees. 


Afternoon  Session. 

The  seventh  Annual  Meeting  opened  at  2  o'clock  p.m.,  the 
President,  Mr.  Peter  S.  Gibson,  Willowdale,  in  the  chair. 

The  Minutes  of  the  previous  meeting,  as  printed  in  the  "  Pro- 
ceedings "  for  1898,  were  taken  as  read,  and  adopted  on  motion 
of  the  Secretary,  seconded  by  Mr.  Sewell. 

No  correspondence. 

Mr.  Sankey,  Chairman  of  Council  of  Management,  presented 
the  Report  of  the  Secretary-Treasurer  and  Financial  Statement, 
and  moved  that  the  Financial  Statement  be  referred  to  the  Audi- 
tors for  report,  seconded  by  Mr.  H.  J.  Bowman,  and  carried. 

Captain  Killaly  Gamble  read  the  Report  of  the  Committee  on 
Publication,  and  moved  its  adoption,  seconded  by  Mr.  J.  W.  Tyr- 
rell.   Carried. 

The  President  then  read  his  address,  which  was  received  with 
applause. 

The  report  of  Committee  on  Polar  Research  was  read  by  the 
Chairman  of  the  Committee,  Mr.  J.  W.  Tyrrell. 

On  the  motion  of  Mr.  Tyrrell,  seconded  by  Mr.  Dickson,  the 
report  of  the  Committee  was  adopted. 
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Paper:  "  I'rojjress  of  Gold  Miniiij^  in  the  Central  Belt  of  the 
Rainy  River  District."  by  H.  W.  Selby.  Dinorwic,  was  read  by 
Mr.  II.  de  (J.  Sewell.  .\fter  di.scussion  the  ])a])er  was.  on  motion, 
received  and  ordered  U)  be  published. 

Paper:  "  Surveying  in  tlu'  Minint,^  Lands  of  (  )ntario."'  bv  Mr. 
1".  L.  h'oster.  Mine  Centre,  was  read  by  the  writer. 

It  was  moved  by  the  Secretary,  seconded  by  Mr.  J.  W.  Tyrrell. 
"  That  the  pai)er  be  received  and  printed  in  the  Proceeding's  of 
the  Association."     Carried. 

Mr.  Dickson  read  the  report  of  the  Connniltee  on  Exploration, 
and  moved  its  adoption,  seconded  by  Mr.  j.  W.  Tyrrell.     Carried. 

At  5  o'clock  p.m.  an  adjournment  was  made  till  8  o'clock  p.m. 


EvKNiNG  Session. 

At  8  o'clock  p.m.  the  meeting  was  called  to  onkr  by  the  \'ice- 
President.  Mr.  H.  J.  IJowman. 

A  paper  on  "  Explorations  "  was  read  by  Mr.  James  Dickson, 
and  was  received  with  applause  and  adopted. 

Paper  on  "  Azimuths,"  by  Prof.  L.  B.  Stewart,  of  Toronto,  wa^ 
read  by  him.  He  illustrated  his  pa])er  by  a  diagram  on  the  board. 
In  his  opening  remarks  he  said: 

"A  short  time  ago  in  looking  over  a  back  number  of  the  I'ro- 
ctedings  of  the  Association,  1  read  Capt.  Deville's  paper  on  this 
subject.  '  The  Determination  of  Time  by  Observation  of  Stars  in  the 
vertical  of  Polaris,'  and  I  set  to  work  to  see  if  a  method  could 
not  be  derived  for  determining  the  azimuth  also  from  the  data. 
The  fornmlac  given  by  Capt.  Dcville  in  his  paper,  and  on  which 
tlie  tables  in  the  Manual  of  the  Dominion  Land  Survevs  are 
founded,  give,  first  of  all,  an  exijression  for  the  perpendicular  let 
fall  from  the  jjole  on  the  vertical  circle,  the  transits  across  which 
are  <jbserved.  .And  then  the  hour  angle  is  given  in  terms  of  that 
licrpendicular  distance.  I  set  out  from  a  different  point  and  finallv 
worke(l  out  an  expression,  and  on  comparing  it  with  the  fornudae 
given  in  Capt.  Deville's  i)ai)er.  I  ftnind  it  was  nearlv  e<iuivalent 
to  his  two  formulae.  The  rcasr)n  of  the  difference  is  (|'uite  obvious 
on  an  examination  of  his  f(jnnulae. 

"  Then  I  continued  the  investigation  and  found  also  an  express- 
sion  for  the  azinunh  in  terms  of  the  same  data.  Thus  in  my  wan- 
derings through  mathematical  svmbols  T  ran  across  several  expres- 
sions that  I  thought  possibly  might  be  useful,  hence  this  paper." 
(Reads  paper). 
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It  was  moved  by  Capt.  Gamble,  seconded  l)y  ^Ir.  Van  Nostrantl. 
■'  That  Trof.  Stewart's  paper  be  received  and  printed  in  the  Pro- 
ceedings of  the  Association."     Carried. 

The  Report  of  the  Committee  on  Repository  and  liiography 
v.as  read  by  the  Chairman  of  the  Committee.  Mr.  H.  L.  Esten, 
Toronto,  who  moved  its  adoption,  seconded  by  Mr.  H.  de  O. 
Sewell. 

The  motion  to  adopt  was  carried. 

Mr.  C.  Unwin's  paper,  entitled  "  More  Reminiscences  of  an 
old  Land  Surveyor,"  was  read  by  Mr.  H.  L.  Esten,  and  was  received 
with  applause. 

At  lo  o'clock  p.m.  the  meeting  adjourned. 


Morning  Session. 


March  ist,   1899. 


At  10  o'clock  a.m.  the  meeting  was  opened  by  the  President, 
Mr.  Peter  S.  Gibson,  in  the  chair. 

A  paper  was  read  on  "  Culverts  and  Bridges,"  by  Mr.  A.  W. 
Campbell.  Toronto.  He  prefaced  his  paper  with  th<-  following 
remarks : 

'"  I  find  the  question  of  the  material  which  should  be  used  in  the 
construction  of  Culverts  and  Bridges  is  a  matter  which  is  giving 
Municipal  Councils  and  Engineers  considerable  worry  and  trouble 
at  the  present  time,  and  for  that  reason  I  thought  I  would  take 
up  this  subject  for  discussion  this  morning. 

'■  When  timber  was  plentiful  in  the  country  of  course  it  was  the 
most  econonmical  material  for  use  in  these  structures,  but  at  the 
l")resent  time  that  material  has  been  pretty  well  stripped  from  the 
face  of  the  older  townships,  and  we  must  look  for  some  other 
material,  something-  of  a  more  durable  character.  For  that  reason 
T  strongly  recommend  the  use  of  iron  and  steel  for  superstructures 
and  concrete  and  stone  for  foundations. 

"  Also  in  large  culverts  with  a  span  of  from  five  feet  uj)  to  twelve 
or  fifteen  feet,  I  would  recommend,  where  possible,  concrete  arche<. 
and,  in  the  smaller  sluices,  concrete  pipes." 

IVIr.  Campbell  then  read  his  paper,  which  was  received  with 
applause. 


12  ASSOCIATION    OF   ONTARIO    LAM)    SURVEYORS. 

Mr.  Tyrrell  ni< nod  that  the  paper  be  received  and  adopted.  He 
also  said :  "'  I  consider  this  paper  one  of  the  most  valuable  we 
could  have.  We  certainly,  as  ene^ineers  as  well  as  surveyors,  re- 
quire education  in  this  line  and  there  is  a  vast  amount  of  up-to-date 
infonnation  contained  in  this  paper,  which  will  be  much  appreci- 
ated in  our  Report." 

Mr.  Kirkpatrick.  in  seconding^  the  motion  said:  "  I  think  Mr. 
t  ampbell  is  deserv^intr  of  the  thanks  of  the  Association,  even  if  it 
is  not  the  usual  custom.  Tf  T  were  a  workinqf  cnc^ineer  T  wouM 
hold  up  both  hands  for  a  vote  of  thanks  to  him." 

A  paper  on  "Railway  Location  Work,"  written  by  Mr.  J-  1^ 
F.vans.  of  Trenton,  was  ])resente(l  by  him  to  the  meetincf,  and  Mr 
Kirkpatrick  moved  the  pa])er  be  received  and  adopted,  seconded 
b\  Mr.  Lewis  Bolton,  and  carried. 


Afternoon  Session. 

At  2  o'clock  p.m.  the  meeting  resumed,  the  President  in  the 
hair. 

.\  paper  on  "  The  Calculation  of  the  .Strains  in  Bridgre  Trusses." 
by  James  Warren,  of  Walkerton.  was  read  by  Mr.  J.  L.  Morris. 

It  was  moved  by  Mr.  James  Dickson,  seconded  by  Mr.  Lewis 
Tiolton.  that  the  paper  be  received. 

A  paper,  entitled  "  Some  Incidental  r.enefits  from  the  Growth 
>f  Forests."  written  by  Mr.  Thomas  Snuthworth,  of  Toronto,  was 
read  by  Mr.  Whitson. 

It  was  moved  by  Mr.  James  Dickson,  seconded  bv  ^Tr.  John 
Davis,  that  the  paper  be  received. 

Mr.  Lewis  Bolton,  of  Listowel.  read  a  paper  on  "  A  Trip  to  the 
^'ukon  and  Return,"  which  was  received  with  applause. 

A  paper  on  the  "  Survey  of  the  Boundary  Line  Between  Nipis- 
-inf  and  .Mgoma  Districts."  bv  A.  Niveii.  Halibnrton.  was  read 
by  him,  and,  on  motion,  adopted. 

Mr.  .Sankev  then  presented  the  report  of  the  Committee  on  the 
Ontario  Bill  of  the  Canadian  Society  of  Civil  Engineers, 

In  presenting  the  report  Mr.  Sankey  said: 

"  You  may  remember  that  at  the  last  meeting  a  Special  Com- 
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mittee  was  appointed  to  meet  a  Special  Committee  of  the  Engineers' 
Association  in  view  of  tlieir  proposed  legislation  for  incorporation 
in  the  Province  of  Ontario.  I  would  be  very  glad  if  every  member 
present  would  state  his  own  personal  conviction  in  the  matter,  so 
that  the  Committee  and  the  Council  may  see  what  the  real  feeling 
of  our  Association  is  with  regard  to  this  matter. 

"  Prior  to  the  meeting  of  last  year  a  deputation  from  the  Cana 
dian  Society  of  Civil  Engineers  waited  on  our  Council  and  asked  if 
we  would  be  prepared  to  appoint  a  Committee  to  meet  them  and 
discuss  the  matter  of  incorporation  with  them.  The  Council  were  of 
opinion  that  the  matter  was  of  such  importance  that  they  did  not 
feel  it  would  be  just  for  them  to  deal  with  it.  But  they  assured  the 
engineers  that  a  Committee  would  be  appointed  when  the  Associa- 
tion met.  On  the  meeting  of  the  Association  a  Committee  was 
appointed,  of  which  I  was  the  chairman,  and  this  is  the  report  we 
brought  in  last  year.  (Reads  report  of  last  year,  printed  in  the 
Proceedings  of  1898.) 

''  No  special  negotiations  between  the  two  Associations  have 
taken  place  since.  A  bill  has  been  introduced  into  the  House  this 
year.  It  was  presented  by  Mr.  Russell  and  got  its  first  reading  on 
the  22nd  February,  1899. 

"  After  the  report  of  our  Special  Committee  was  presented  last 
year,  it  was  moved  that  Messrs.  Kirkpatrick.  Niven,  and  Sankey 
be  appointed  a  committee  to  look  after  the  interests  of  our  Associa- 
tion in  any  legislation  that  may  be  proposed  by  the  Canadian 
Society  of  Civil  Engineers,  and  I  now  beg  to  present  the  report  of 
that  Special  Committee." 

Mr.  Sankey  then  explained  the  provisions  of  the  Engineers'  Bill. 

"  In  presenting  this  report  I  may  add  that  it  would  appear  to 
me  advisable  to  take  action  as  suggested  by  the  Committee  for  this 
reason  :  they  came  to  us  last  year  and  we  neither  broke  off  nego- 
tiations nor  did  we  part  with  anything  but  good  feeling.  Our 
negotiations  were  carried  on  in  a  thoroughly  businesslike  and 
arnicable  manner,  and  I  would  be  sorry  if  the  Ontario  Land 
Surveyors  should  in  any  way  set  up  a  barrier  against  the  engineers. 

In  concluding  his  remarks,  Mr.  Sankey  moved  the  adoption  of 
the  report  of  the  Committee,  seconded  by  Mr.  Niven,  and  carried. 

At  6.20  o'clock  p.m.  the  meeting  adjourned  until  the  following 
morning,  as  the  annual  dinner  took  the  place  of  an  evening  session. 


,^  association  or  oxtarto  land  surveyors. 

Morning  Session. 

Marcli  2nd,  1899. 

At  10  o'clock  a.m.  the  mcctinj:r  was  called  to  order  by  the  Presi- 
<ient.  Mr.  (iibson  in  the  chair. 

'["he  re])ort  of  the  Committee  on  Topoj^^raphical  Survey.  Otto 
J.  Klotz.  Chairman,  Ottawa,  was  read  by  Mr.  John  Roger,  who 
moved  that  the  report  be  adopted,  seconded  by  Mr.  Wicksteed.  and 
carried. 

'l"he  report  of  the  Council  of  Management  was  read  by  Mr. 
\illiers  Sankey.  With  the  report  he  also  presented  the  report  of 
the  Hoard  of  E.xaminers  and  that  of  the  Secretary-Treasurer. 

On  motion  of  Mr.  Sankey,  seconded  by  Mr.  John  Davis,  the 
report  was  adopted  Ijy  the  meeting. 

Mr.  I'oster  read  a  circular  presented  by  the  Canadian  His- 
torical Association  requestmg  all  who  could  to  furnish  that  Associa- 
tion with  specimens  of  old  surveys,  exhibits  to  show  the  laying  out 
of  the  various  jiarts  of  the  Province  for  settlement,  and  instruments 
used,  maps,  charts,  plans,  field  notes,  models  of  early  mechanical 
and  <lomestic  machiiu-ry.  Miss  FitzGibbon.  Secretary  of  Asso- 
ciation. 

Kejjort  of  Committee  on  Drainage,  with  Question  Drawer. 
George  Ross,  Chairman,  Welland,  was  read  by  the  Chairman  of  the 
Conunittee,  who  moved  its  adoption,  seconded  by  Mr.  r)Owman. 
Carried. 

Reijort  of  Conunittee  on  Land  Surveying,  with  Question 
Drawer.  A.  Niven.  Chairman,  Ilaliburton.  Mr.  Niven  read 
the  report  and  moved  its  adojjtion. 

Mr.  Niven  then  read  last  cpiestion  in  Question  Drawer  and 
moved  the  adojjtion  of  the  report.  Seconded  by  Mr.  Lewis  Bolton 
and  carried. 

it  was  moved  by  Mr.  Howman,  "  That  the  Council  be  instructed 
10  take  such  actifMi  as  may  appear  to  them  best  to  uphold  the 
standing  of  our  Association  in  matters  connected  with  planting  of 
monuments,  and  having  j|)articular  reference  to  the  case  in 
Hamilton." 

lU-fr)re  this  motion  was  put.  it  was  decided  to  leave  the  matter 
open  until  Mr.  Sankey  came  and  that  the  matter  be  referred  to  him. 
lie  being  in  close  touch  with  the  solicitor. 

At  I  o'clock  ]).m.  the  meeting  adjourned  to  2  p.m. 
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Afternoon  Session. 

At  2  o'clock  p.m.  the  meeting-  resumed,  the  President,  i\Ir.  Gib- 
son, in  the  chair. 

A  paper  on  "  The  Payne  River  Drainage  Scheme,"  by  T.  H. 
Wiggins,  was  read  by  him. 

It  was  moved  by  Mr.  Foster,  seconded  by  Prof.  Stewart,  that 
it  be  received  and  adopted.     Carried. 

Paper,  "  Drains  of  Field  Tile,"  by  W.  F.  Van  Buskirk,  of  Strat- 
ford, was  then  read  by  the  writer,  and  received  with  applause. 

The  report  of  the  auditors  was  presented  by  Mr.  W.  A.  McLean, 
acting  for  Mr.  Campbell. 

It  was  moved  by  Mr.  T.  H.  Jones,  seconded  by  Mr.  T'oster, 
.ind  carried,  "  That  the  report  of  the  Auditors  be  received  and 
adopted." 

Paper,  "  Open  Questions,"  by  Mr.  H.  J.  Bowman,  of  pjerlin, 
was  presented  by  him. 

It  was  moved  by  Mr.  jones,  seconded  by  Mr.  Foster,  and  car- 
ried, "  That  it  be  received  and  adopted." 

Discussion  on  the  Bill  to  incorporate  the  Canadian  Society  of 
Civil  Engineers  in  Ontario  followed,  and  it  was  resolved  that  To 
the  Committee  for  the  consideration  of  the  Canadian  Society  of 
Civil  Engineers'  Bill,  composed  of  Messrs.  Sankey,  Kirkpatrick, 
and  Niven,  be  added  the  names  of  Messrs.  Wicksteed  and  J.  S. 
Morris,  and  that  the  said  Committee  be  continued  in  their  duties.* 

It  was  moved  by  Mr.  G.  B.  Kirkpatrick,  seconded  by  Mr.  James 
Dickson,  and  resolved,  "  That  the  Secretary  be  instructed  to 
address  Joseph  Kirk,  C.  Unwin,  F.  H.  Lynch-Staunton.  and 
M.  C.  Schoficld,  expressing  regrets  that  they  have  been  unable  to 
be  present  at  this  meeting  and  conveying  the  good  wishes  of  the 
members  in  attendance."    Carried. 

It  was  moved  by  Mr.  W.  F.  Van  Buskirk,  seconded  by  Mr. 
James  Dickson,  and  resolved,  '"  That  owing  to  the  lateness  of  the 
hour,  the  paper  by  Mr.  John  H.  Jones,  entitled.  "  Perche  Drain 
Dredging  Work,"  be  taken  as  read  and  printed  in  the  Proceedings. 

Photographs  of  machinery  used  in  this  work  were  presented  for 
inspection. 

A  paper  on  "  Our  Professional  Standing,"  l)y  j\lr.  B.  J.  Saun- 


*The  above  Committee  met  the  Legislation  Committee  of  the  Can.  Soc.  of  C.  E.  and  the 
changes  indicated  in  the  previous  discussion  of  the  bill  were  conceded  by  the  latter  andop  position 
of  our  Association  was  withdrawn.  Owing  to  other  causes  the  bill  when  discussed  before  a  com- 
mittee of  the  Legislature  was  held  over  for  a  future  occasion.    Secretary. 
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(lers,  Fort  William,  was  taken  as  read,  on  motion  of  Air.  F.  L. 
Foster,  seconded  by  Capt.  Killaly  Gamble. 

A  paper  by  Mr.  W.  E.  McMullen,  on  "  Permanent  Way."  was 
taken  as  read  on  motion  of  Mr.  \'.  Sankey,  seconded  by  Capt.  K. 
( ianible. 

On  motion  of  Mr.  Sankey,  seconded  by  Captain  Gamble,  it  was 
resolved.  '"  That  the  paper  by  Mr.  (ieorge  Smith,  entitled,  "  A 
Suggested  Amendment  to  the  Ditches  and  Watercourses  Act,"  be 
taken  as  read  and  printed  in  the  Proceedings. 

The  report  of  the  Committee  on  Entertainment  was,  on  motion 
of  Mr.  A.  P.  Walker,  seconded  by  Mr.  F.  L.  Foster,  taken  as  read, 
and  ordered  to  be  printed  in  the  Proceedings. 

Mr.  Sankey — In  the  presenting  of  the  report  of  the  Council  this 
morning  and  the  amended  By-laws  I  presume  they  are  carried  as 
amended  and  will  be  printed.    Carried. 

Moved  by  Mr.  Kirkpatrick,  seconded  by  Mr.  Niven,  and 
resolved,  "  That  we  have  learned  with  regret  of  the  removal  by 
death  since  our  last  meeting  of  Messrs.  Joseph  DeGurse,  Albert 
I'owlie,  Thomas  B.  Gilliland.  Thomas  R.  Hewson,  Sherman  M. 
Malcolm,  John  II.  ( )gilvie.  and  James  A.  McMillan,  and  that  the 
Secretary  l)e  requested  to  convey  to  the  relatives  of  the  above  this 
expression  of  synipathy  for  them  in  their  bereavement  and  to  insert 
in  the  forthcoming  annual  report  an  obituary  notice  of  each." 
Carried. 

Moved  by  Mr.  Whitson.  seconded  by  Mr.  Jones.  "  Tliat  any 
omissions  or  clerical  errors  in  the  records  of  this  meeting  now  in 
the  liands  of  the  Secretary  and  the  stenographer,  be  corrected  by 
the  Committee  on  Publication  before  publishing  the  same." 
Carried. 


NOMINATION  OF  OFFICERS: 

PRESIDENT. 

.Mr.  Dickson  moved  that  the  Vice-President,  Mr.  11.  J.  i'x^w 
man,  be  elected  President  for  the  ensuing  year.  Seconded  by  Mr. 
A.  P.  Walker.     Carried  unanimously. 

VICE-PR  EST  DENT, 

Mr.  Morris  moved  Mr.  F.  L.  I'ostcr's  nomination  for  Vice- 
President.  Seconded  by  Mr.  T.  11.  Wiggins,  and  carried  unani- 
mously. 
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SECRETARY-TREASURER. 


'Mr.  T.  H.  Jones  nominated  Mr.  A.  J.  Van  Nostrand.  Seconded 
by  Mr.  A.  Niven,  and  carried  unanimously. 

MEMBERS    OF   COUNCIL. 

Mr.  Sankey  nominated  Mr.  James  Dickson. 

Mr.  T.  H.  Jones  nominated  Mr.  H.  K.  Wicksteed. 

Mr.  J.  L.  Morris  nominated  ^Ir.  W.  F.  \'an  Buskirk. 

Mr.  A.  P.  Walker  nominated  Mr.  A  Niven. 

Mr.  Wiggins  nominated  Mr.  G.  B.  Kirkpatrick. 

Mr.  Walker  nominated  Mr.  Hutcheon. 

Mr.  A.  J.  \'an  Xostrand  nominated  Mr.  John  Davis,  Alton. 

Mr.  Foster  nominated  Mr.  A.  P.  Walker. 

Capt.  K.  Gamble  nominated  Mr.  George  Ross,  of  Welland. 

AUDITORS. 

Mr.  Kirkpatrick  moved,  seconded  by  Mr.  A.  Niven,  "  That  the 
present  Auditors.  Messrs.  Campbell  and  H.  L.  Esten,  be  re-elected. 

SCRUTINEERS. 

The  President  appointed  Messrs.   W  hitson  and  Gamble. 

The  President  declared  the  persons  nommated  for  the  offices  ot 
President,  \'ice-President,  Secretary-Treasurer  and  Auditors,  as 
above,  to  be  elected  by  acclamation. 

It  was  moved  by  Mr.  A.  Niven,  seconded  by  Mr.  G.  B.  Kirk- 
patrick, and  resolved,  "  That  the  sum  of  $200  be  granted  to  the 
Secretary-Treasurer  as  a  slight  remuneration  for  his  services  dur- 
ing the  year. 

It  was  moved  by  Mr.  Van  Buskirk,  seconded  by  Mr.  A.  Niven, 
"  That  the  Auditors  auditing  the  accounts  for  1898  receive  the 
sum  of  $5  each  for  their  services."     Carried. 

Mr.  T.  Harry  Jones  moved  "  That  the  President  leave  the  chair, 
and  that  the  chair  be  taken  by  Capt.  Van  Buskirk,  and  that  the 
thanks  of  the  Association  be  tendered  to  our  retiring  President  for 
the  very  able  manner  in  which  he  has  discharged  the  arduous  duties 
of  his  office  during  the  past  year.  No  words  will  express  our  appre- 
ciation of  his  services.  He  is  one  of  the  oldest  members  of  this 
Association,  and  one  of  the  oldest  practising  surveyors  in  the  Pro- 
vince, and  he  has  at  all  times  rendered  us  able  aid.  One  good 
thing  has  taken  place  on  our  electing  him  to  that  position,  and  that 
is,  we  have  him  presiding  at  our  annual  dinner.  Seconded  by  Mr. 
Niven  and  carried  unanimously. 

Mr.  Gibson  expressed  his  pleasure  at  receiving  this  vote  of 
thanks  and  his  desire  to  serve  the  Association  in  every  way  in  his 
power. 
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Mr.  .\.  J.  \'an  Xostraiul.  in  moving^  that  a  vote  of  thanks  be 
tendered  to  Major  Sankey.  the  Chairman  of  the  Council,  for  the 
ahle  and  efficient  maimer  in  which  he  had  performed  his  duties, 
.«;ai(i:  "  I  can  s]H"ak  ])ersonally  in  tliis  matter  as  no  one  else  can, 
because  he  and  I  alone  know  how  often  the  Secretary  c^oes  down 
to  the  City  Hall  to  bother  him  when  he  is  in  the  midst  of  some 
Ksplanadc  a«^reement  or  other  important  duties,  and  all  the  work- 
he  docs,  the  details  of  which  it  would  take  some  time  to  enumerate, 
he  docs  for  love  of  the  Association  and  the  g^ood  of  the  profession 
at  larpe.  I  think  we  are  all  indebted  to  him  for  more  than  the 
majority  of  us  know. 

Mr.  Xiven  seconded  this  motion,  stating-  that  he  knew  Mr. 
Sankey  had  rendered  great  assistance  to  the  Association  at  all 
times.     Carried  unanimously. 

.Mr.  .Sankey  rci)licd  to  the  motion,  stating  that  the  performing 
oi  his  duty  to  the  Association  gave  him  the  greatest  pleasure,  and 
lie  desired  to  do  his  utmost  to  further  the  interests  of  the  pro- 
fession. 

At  5.40  o'clock  ]).m.  the  meeting  concluded  by  singing  the 
National  .\nthem.  ' 
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MEMBERS  IN  ATTENDANCE  AT  THE  SEVENTH 
ANNUAL  MEETING. 

28TH  FEBRUARY  AND  1ST  AND  2ND  MARCH,  1899. 


\V.  Beatty. 
L.  Bolton. 
H.  J.  Bowman. 
A.  W.  Campbell. 
J.  Davis. 
J.  Dickson. 
H.  L.  Esten. 
J.  D.  Evans. 
R.  P.  Fairbairn. 
W.  B.  Ford. 
F.  L.  Foster. 
J.  Galbraith. 
K.  Gamble. 
H.  H.  Gibson. 


P.  S.  Gibson. 
W.  S.  Gibson. 
J.  Hutcheon. 
T.  H.  Jones. 
G.  B.  Kirkpatrick. 
H.  McGrandle. 
W.  A.  McLean. 
A.  J.  McPherson. 
J.  L.  Morris. 
C.  J.  Murphy. 
A.  Niven. 
J.  A.  Paterson. 
J.  Roger. 
G.  Ross. 


V.  Sankey. 
H.  DeQ.  Sewell. 
A.  Smith. 
H.  Smith. 
L,  B.  Stewart. 
J.  W.  Tyrrell. 
W.F.  Van  Buskirk. 
A.J.  Van  Nostrand. 
A.  P.  Walker. 
A.  T.  Ward. 
J.  F.  Whitson. 
H.  K.  Wicksteed. 
T.  H.  Wiggins. 


RESULT  OF  ELECTIONS  FOR  1899-1900. 

President Herbert  J .  Bowman (by  acclamation). 

Vice-President Fred.  L.  Foster (by  acclamation). 

Secretary-Treasurer A.  J.  Van  Nostrand (by  acclamation). 

Members  of  the  Council  of  Management  elected  for  the  ensuing 

three  years  : 

Geo.  B.  Kirkpatrick.  Alex.  Niven. 

Auditors  for  the  ensuing  year  :   (by  acclamation). 
A.  W.  Campbell.  H.  L.  Esten. 

I  hereby  declare  the  above  named  officers  elected. 

A.  J.  Van  Nostrand, 

Seer  eta  ry  -  Treasu  rer. 

Certified  correct. 


Killaly  Gamble,  1  c-      t-  ^  -d  n  i 

,    ^    ...  '  }  Scrutineers  of  Ballots. 

J.  F.  Whitson,     J  •^ 


Under  Sec.  i6.  Chap.  i8o,  R.S.O.,  1897  the  Council  appointed  Mr.  James  Dickson  to  fill  the 
vacancy  caused  by  the  resignation  of  Mr.  F.  L.  Foster  as  member  of  the  Council,  Mr.  Dickson 
being  next  to  the  members  elected  as  above  in  the  number  of  votes  received.— Secretary. 
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PRESIDENT'S  ADDRESS. 


Gentlemen  of  the  Association  of  Ontario  Land  Si  rvevors: 

1  need  hardly  tell  you  that  it  gives  me  much  pleasure  to  address 
you  as  President.  It  is  no\v  about  42  years  since  I  passed  my  final 
examination.  The  members  of  the  Board  of  Examiners  at  that 
time  were  Russell,  Assistant  Commissioner  of  Crown  Lands; 
Devine,  Hawkins,  Fleming,  Roach,  and  D.  Gibson.  To  meet  the 
demands  of  the  public  the  subjects  for  final  examination  have  been 
so  increased  that  at  present  an  Ontario  Land  Surveyor  must  also 
be  a  Civil  Engineer  and  Municipal  Lawyer;  he  must  have  a  theo- 
retical and  practical  knowledge  of  Astronomy,  Geology,  Mineral- 
ogy, Botany,  Laws  relating  to  Mining,  Registration,  Drainage. 
Ditches  and  Watercourses,  Municipal  Law,  and  all  Acts  relating  to 
Survey  of  Lands  in  Ontario,  Levelling,  Laying  out  Railways,  and 
in  Mathematics.  Euclid,  Algebra,  Plane  and  Spherical  Trigonome- 
try, Mensuration,  Laying  Out  and  Dividing  Land,  etc.,  etc.,  must 
also  be  an  Artistic  Draughtsman,  and  versed  in  the  principles  of 
evidence,  and  capable  of  deciding  at  a  glance  the  meaning  of  wills 
and  other  legal  documents  relating  to  the  division  of  land.  In 
addition  to  the  above  he  must  be  proficient  in  a  variety  of  other 
.subjects  too  numerous  to  mention,  but  which  w'ill  readily  occur  to 
you  all,  so  we  may  say  that  his  knowledge  must  extend  over  the 
surface  of  the  earth  about  him,  the  heavens  above  him,  and  the 
earth  beneath  him,  and  from  the  certificates  required  of  him  before 
entering  on  his  final  examination  he  must  be  not  only  a  scholar, 
but  a  cultured  and  refined  gentleman. 

When  referring  to  a  knowledge  of  statutory  law,  1  do  not  mean 
tliat  the  surveyor  has  only  to  make  himself  familiar  with  the  letter 
f){  the  law,  but  he  must  also  be  up  in  the  cases  giving  the  decisions 
i){  the  High  Courts  not  only  as  to  the  meaning  of  statutes,  but  in 
cases  where  there  is  no  statutory  rule.  In  this  w'ay  only  can  a  sur- 
veyor be  an  expert  in  law  cases,  and  by  his  rcjjorts  actually  block  oul 
the  brief  of  the  counsel.  He  must  not  only  be  well  posted  in  his  case, 
Init  be  able  to  tell  what  he  knows  so  as  to  command  the  confidence 
and  convince  the  Court.  To  meet  such  circumstances  and  others 
which  will  readily  occur  to  you,  every  O.  L.  S.  should  be  a  ])ublic 
speaker,  an  accomplishment  which  is  easily  acquired  by  our  mem- 
birs  in  the  regular  course  of  their  practice,  if  not  during  their 
course  of  study.  1  woaild  like  to  impress  upon  the  members  of  our 
.Association  the  importance  of  becoming  permanently  established 
in  localities  where  they  may  commence  practice,  since  to  be  suc- 
cessful yon  must  make  yourself  fully  acquainted  with  the  early, 
or,  we  may  say,  the  original  history  of  the  locality,  as  to  i>lans, 
ticld  notes,  instructions  and  reports  of  surveys  of  the  townships, 
towns  and  villages  and  as  to  the  original  stakes  and  limits  then 
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established,  and  wliethcr  the  oris^iiial  surveys  were  single  front, 
double  fronts,  or  sectional  surveys,  and  he  must  have  full  knowledge 
as  to  all  special  Acts  as  well  as  a  critical  knowledije  of  the  Survey 
Act.  He  must  be  posted  as  to  litii^ation  of  boundaries  in  the  l(Kality 
and  law  reports  as  to  the  same,  and  secure,  if  possible,  all  old  field 
notes,  plans,  etc.,  etc..  of  other  surveyors  who  may  have  practised 
in  the  locality.  In  order  to  be  of  use,  such  information,  as  well 
as  your  own  notes,  plans,  etc.,  must  be  carefully  indexed  so  that  they 
may  be  referred  to  at  short  notice  and  be  of  use  to  your  boys  after- 
wards. While  I  do  not  wish  to  indulo^e  in  flatterv,  we  know  it  is 
a  common  ambition  of  all  i^ood  and  ,QTeat  men  to  wish  to  be  remem- 
bered by  future  g-enerations.  I  claim  that  no  profession  presents 
so  fair  a  field  as  ours  in  that  respect.  Only  a  few  of  our  professional 
men  and  statesmen  are  remembered  in  after  years,  and  often  then 
only  by  reading-  some  voluminous  history,  while  the  Ontario  T.and 
Surveyor  in  general  practice  has  his  name  entered  on  plans,  docu- 
ments, etc.,  etc..  as  a  guarantee  of  their  value  and  correctness, 
which  will  be  referred  to  dailv  during  centuries  to  come. 

I  have  sometimes  wondered  as  to  what  becomes  of  so  many 
Ontario  Land  Surveyors  passed  by  the  Board  of  Examiners,  and  I 
find  on  investigation  that  after  years  of  experience  there  is  a  de- 
mand for  them  for  important  positions. 

I  might  refer  to  the  bill  for  incorporating  the  Canadian  .Society 
of  Civil  Engineers  in  Ontario.  Of  course  an  amalgamation  with 
our  Society  would  not  do.  as,  while  an  Ontario  Land  Surveyor  may 
readily  prepare  himself  for  a  Civil  Engineer,  it  would  not  be  claimed 
that  all  members  of  the  Canadian  Society  of  Civil  Engineers,  made 
up,  as  it  is.  of  such  various  classes,  could  qualify  themselves  for 
Ontario  Land  Surveyors.  While  I,  personally,  would  benefit  by  the 
passage  of  the  proposed  bill  and  would  be  pleased  to  see  it  passed 
as  a  personal  benefit,  being  myself  a  member  of  the  Canadian 
Society  of  Civil  Engineers,  yet  I  am  satisfied  it  would  not  be  of 
advantage  to  a  large  number  of  the  members  of  our  Association, 
and  I  am  of  the  opinion  that  the  officials  of  the  Association  are 
responsible  to  such  members  in  case  of  such  legislation. 

We  have  important  legislation  on  hand  as  to  the  registration  of 
plans,  which  we  hope  to  see  passed  in  order  that  the  compiled  plans 
so  often  spoken  of  in  the  Association  may  have  a  better  standing, 
and  at  the  same  time  put  the  paper  titles  of  lands  in  such  localities 
on  a  better  footing.  The  matter  will  probably  be  discussed  by  the 
Association  at  this  meeting. 

I  cannot  but  give  expression  to  the  pleasure  to  myself,  as  well 
as,  I  am  sure,  to  other  members  of  the  Association,  as  to  the  har- 
mony and  pleasant  intercourse  that  exists  among  the  members  of 
the  Association,  and  we  have  every  hope  it  may  continue. 
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I  am  sure  we  arc  all  pleascil  to  look  forward  to  the  prospect  of 
jijooil  times  now  kK)mini^  uj)  l,efore  us.  ami  it  is  very  gratifying 
to  us  to  know  tliat  under  such  circumstances  it  is  to  Ontario  Land 
Surveyors  the  countr}-  looks  for  assistance  in  opening  up  and  de- 
veU)iiing  the  great  interests  of  the  country. 

I'liTEK   S.    Gibson. 

President. 


REPORT  OF  THE  COUNCIL  OF 
MANAGEMENT. 


The  Council  heUl  two  meetings,  one  on  njth  April.  1898.  and 
one  on  29th  December.  1898. 

A  number  of  non-residents  on  the  list  of  practitioners  were 
permitted  to  withdraw  without  payment  of  full  arrears,  each  case 
being  treated  on  its  merits,  and  as  was  deemed  in  the  best  interests 
of  the  Association. 

P.  S.  (libson  and  A.  Xiven  were  re-ai)])ointed  as  members  of 
the  Board  of  Kxaminers  for  three-year  term. 

A  copy  of  the  Order  in  Council  was  received,  notifying  us  that 
the  Lieut.-(jovernor  had  re-apjjointed  G.  15.  Kirkpatrick  as  member 
of  the  P.oard  of  Examiners  for  three  years.  The  Standing  and 
Special  Connnittccs,  as  ai)pearing  on  page  6  (jf  the  ])rinted  Re])ort 
of  the  .\ssociafion  for  i8<j8.  were  struck  by  the  Cc^uncil. 

The  com])laint  of  j.  W.  Tyrrell,  re  the  removal  of  stone  monu- 
ments planted  by  him.  was  considered.  The  particulars  will  come 
before  the  Association  in  "  Ouesfion  Drawer"  of  Land  Surveying 
Conmiittee. 

The  actit)n  of  l-'oster  v.  llall.  re  imlicensed  practice  in  Rainy 
River  Di.strict.  was  endorsed  by  the  Council,  and  the  cost  of  pro- 
!-ecution  ])aid  from  Association  funds.  A  conviction  was  secured  and 
the  practice  of  the  defendent  put  a  sto])  to. 

'Hie  complaint  of  W.  I).  Ileron  against  C".  Potvin,  in  the  ("ounty 
of  Kussell.  for  imlicensed  jiractice.  came  before  the  Coanicil.  and 
a  letter  of  warning  was  sent  to  Potvin.  Xo  rejietition  of  the 
offence  has  since  been  reported. 

The  com])laint  of  IL  McGrandle.  as  to  the  running  of  timber 
berth  lines  by  W.  T.  Jones,  an  emjiloyee  of  a  lumber  company,  but 
not  aJi  authorized  land  surveyor,  was  investigated,  but  the  facts 
disclosed  did  n<tt  warrant  the  C'ouncil  in  enti-ring  an  action  in  this 
case.  A  letter  of  warning  was  sent  to  the  parties  coni])lained 
against. 


REPORT  OF  COUNCIL  OF  MAXAGEMEXT.  23 

While  the  Council  appreciate  the  delicate  position  in  which  a 
surveyor  stands  with  regard  to  a  prosecution  within  his  own  terri- 
tory, we  could  point  out  the  great  difficulty  the  Council  experience 
in  securing  sufficient  evidence  to  establish  a  case  without  the  open 
aid  of  some  resident  of  the  locality. 

The  compilation  of  Acts  relating  to  land  surveyors'  practice  in 
Ontario  was  printed,  but,  owing  to  the  fact  that  important  changes 
in  Registry  Act  are  expected  to  be  made  at  the  1899  Session  of  the 
Legislature,  it  was  thought  wiser  to  issue  last  year  only  chapters 
180  and  181  of  R.S.O.,  1897.  and  to  delay  the  issue  of  the  compila- 
tion until  the  result  of  the  legislation  of  the  present  session  of  the 
Legislature  is  known. 

A  re-cast  of  the  By-laws  to  suit  the  recent  changes  in  the 
Statutes  is  presented  herewith. 

Respectfully  submitted, 

VlLLIERS  SaXKEY, 

Chairman  of  Council. 


DISCUSSION. 

Mr.  Sankey — There  is  one  item  that  we  did  not  put  into  the 
report.  During  the  last  year  I  think  the  Association  is  to  be  con- 
gratulated on  the  very  satisfactory  settlements  that  we  have 
reached  w-ith  members  of  the  Association  who  had  got  into  what 
1  may  call  serious  arrears  of  dues.  There  were  some  that  had 
allowed  three  or  four  years  to  climb  up  on  them,  and  of  course 
you  all  know^  it  is  often  a  verv'  difficult  thing  to  settle  with  such  a 
man,  especially  if  his  practice  has  not  been  quite  as  flourishing  as 
he  would  like,  and  others  forget  and  do  not  pay  their  fees,  but  dur- 
ing the  past  year  we  took  the  list  up,  and  except  one  or  two 
instances  which  the  Council  think  are  really  cases  of  hardship,  we 
have  settled  almost  all.  I  do  not  suppose  there  are  more  than  two 
or  three  now  that  are  over  two  or  three  years  in  arrears.  It  is 
about  the  only  unpleasant  work  we  have  to  do  to  make  settlements 
and  to  try  and  do  what  we  believe  to  be  right  and  in  the  interests 
of  the  Association,  without  causing  hardship  for  some  of  our 
members. 

I  have  got  here  a  "  proof  "  of  some  of  the  proposed  compila- 
tions of  the  Acts  we  propose  to  have  printed  and  bound  with  the 
Acts  that  have  already  been  issued.  It  will  be  a  great  benefit  to 
Surveyors  to  have  such  a  manual.  We  do  not  propose  to  include 
in  this  manual  the  Ditches  and  Watercourses  Act;  it  would  make 
the  book  too  bulky.  We  are  putting  in  references  to  the  Fire  Act, 
and  the  Line  Fences  Act,  and  a  few  extracts  from  the  Railwav  Act 
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of  Ontario,  and  it  might  be  well  to  put  in  a  few  extracts  from  the 
Dominion  Railway  Act.  I  think  also  a  si)ecimen  form  of  the  cer- 
tificate a  surveyor  is  expected  to  sign  on  a  notice  of  Arbitration 
would  be  useful. 


REPORT  OF  BOARD  OF  EXAMINERS. 

The  annual  examinations  were  held  during  the  earlier  part  of 
February. 

At  this  examination  the  marks,  as  fixed  by  the  original  By- 
laws, were  adhered  to  on  account  of  the  short  notice  which  would 
otherwise  have  been  given  to  the  candidates. 

Copies  of  the  papers  used  have  been  ordered  to  be  published 
in  the  forthcoming  Annual  Report  of  the  Association. 

The  following  passed  preliminary  examination  : 

Edgar  Augustus  James.  Thornhill. 
W'^illiam  Alexander  Beaton.  London. 
Stanley  Herbert  Fillmore,  Fingal. 
Frederick  Conningham  Denison.  Toronto. 

The  following  passed  the  final  examination  : 

Charles  Wilfrid  McPherson.  Toronto. 
Carl  Reinhardt.  Montreal. 
1  Finlay  Donald  ^fcXauehton.  Cornwall. 

James  John  MacKay.  Woodstock. 
Henry  Stanley  Carpenter.  Collingwood. 

The  following  bonds  were  approved  and  filed  : 

Wilbert  Silas  Gibson. 
John  James  Newman. 
William  Buttcrton  Ford. 
James  Xcvin  Wallace. 
Tames  .^annicl  Dobie. 
William   Arthur  McFean. 
William  Walter  Meadows. 
Franklin  Joseph  Robinson  and 
George  Laing  Brown. 


.^^ticlcs  were  filed  by  apprentices  as  follows:- 
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KKIV  )K  r  ( )F  THE  SECRETARY-TREASURER. 

^Ik.  Chairman. — I  beg  leave  to  submit  the  following  report 
of  the  official  business  of  tlie  Association  transacted  in  my  tlepart- 
ment  between  8th  March.  i8y8,  and  28th  February.   i8ytj. 

The  following  circulars  were  issued: 

No.  44     Ballot  for  1898-99 225 

45     Explanation  of  ballot  with  names  of  candidates 225 

"     46     .Announcement  of  annual  meeting,  1899 300 

47     Programme  for  annual  meeting 400 

Letters  and  accounts  sent  from  Secretary's  Office '.....  1014 

I'ost  Cards 10 

Letters  and  Post  Cards  received 442 

Copies  of  1898  Proceedings  sent  to  Exchanges ...  815 

Copies  of  1898  Proceedings  sent  to  members 220 

Exchanges  sent  to  members 1 300 

Our  exchange  list  has  been  increased  until  we  now  include 
the  following:  Engineering  Society  of  the  Ontario  School  of  Prac- 
tical Science,  Iowa  Engineering  Society,  Illinois  Society  of 
Engineers  and  Surveyors,  ^Michigan  Engineering  Society,  Ohio 
Society  of  Surveyors  and  Civil  Engineers.  Indiana  Engineering 
Society,  Wisconsin  Engineering  Society.  Purdue  Society  of  Civil 
Engineers.  In  the  cases  of  some  of  the  above  we  have  been  unable 
to  (jbtain  a  sufficient  number  of  copies  to  afford  one  for  each  of 
our  paid  up  members,  but  we  hope  to  be  in  a  better  position  in  the 
future. 

The  report  of  the  Ohio  Society  for  i8y8  has  not  yet  been 
received,  and  that  for  the  Wisconsin  Society  will  be  issued  as  part 
(jf  a  d<juble  number  next  year. 

The  Council  is  to  be  congratulated  upiMi  having  at  last  come  to 
satisfactory  adjustments  with  the  few  members  who  were  allow- 
ing amiual  dues  to  accunnilate  without  their  making  any  effort  or 
expression  therefor.  It  has  been  found  that  in  nearly  every  case 
the  delinquent  meml>er  had  not  taken  the  trouble  to  inform  him- 
self on  Association  matters,  and  satisfactory  arrangements  have 
been  made  since  these  points  were  explained. 

The  list  of  practitioners  has  l)een  slightly  diminished  during  the 
past  year  by  the  withdrawal  of  a  number  of  our  members  who  are 
non-residents,  and  our  membership  has  suffered  more  at  the  hands 
of  the  (irim  Rea])er  since  our  last  .Association  ineeting  than  during 
any  similar  ])revious  period.  Particulars  as  to  our  loss  in  this 
direction  will  be  foimd  elsewhere. 

'S'our  Secretary-Treasurer  takes  this  opportunity  to  remind 
members  that  all  remittances  to  him  are,  or  should  be.  acknow- 
ledged with  a  fair  amoimt  of  ])roini)tness  upon  the  authorized  forms 
of  the  .Association.  Should  an\  remitter  fail  to  receive,  within  a 
reasonable  time,  an  acknowledgment  of  the  receipt  of  his  enclosure, 
he  wotild   confer  a  favor  by   sending  a  post-card   of  inquiry,  as. 
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amongst  such  a  large  number  of  small  transactions,  it  is  found 
that  an  average  of  at  least  one  annually  is  lost,  overlooked,  or 
otherwise  unaccounted  for. 

All  of  which  is  respectfully  submitted. 

A.  J.  \'an  Nostrani), 

Secretary-Treasurer. 


STATEMENT    OF    BALANCES,    RECEIPTS  A.ND    EXPENDITURES   BE- 
TWEEN 8th  march,  1898,  AND  28TH  FEBRUARY,   1899. 


To  balance  on  hand,  8th  March,  1898 

"  Amount  collected  from  advertisements  in  1897  Report. 

1898 
from  ProceedinKS  sold 


3  50 
51  00 

4  50 


Registration  Fees  5  at  1 1 .00  each 

Annual  Dues  for  1895-6,  5  at  $4.00  each. 
"  1896-7,  8i^  "  4.00  "  . 
"  1897-8,  293 
"  1898-9,  144  ' 
1899-0,  5^ 
1898-9,  2 
1899-0,     I    ' 


Associate  Fees ' 


4.00 
4.00 
4.00 
2.00 
2.00 


Accrued  Interest  on  deposit  in  Savings  Bank 

Receipts  in   Board  of  Examiners  account  (including  Gov- 
ernment grant  of  $200.)    


By  amount  for  publishing  Proceedings  of  1S98  meeting 

"  Amount  granted  to  Secretary-Treasurer  for  1897-8 

"        Paid  for  postage 

"     Printing   and   Stationery   (including   Manual 

proof) 

"     Solicitor's  fees  and  other  Law  expenses 

Extra  copies  '98  exchange  reports 

•'  "     Expenses  of  members  of  Council  ....      

"     Stenographer's  fees,   reporting  annual  meet- 
ing, 1898 

"         "  "     Office  sundries,  repairs,  etc 

"     Freight  and  Express  charges 

"     Customs,  brokerage  and  entries 

"         '■  "     Caretaker  for  Repository 

"     Additions  to  Library  

"     Cartage 

Bank  collections 

"     Binding  and  mounting 

••     Disbursements  in  Board  of  Examiners  account 
"  Balance  on  hand  in  Savings  Bank,  28th  February,  1899  ..  .  1 
Current  account,  28th  February,  1899   ... 


91,712  ig 


59  00 


5  00 

20  00 

35  00 

119  00 

576  00 

21  00 

4  00 

2  00 

782 

00 

33 

97 

470 

00 

3.057 

16 

»378  10 

200  00 

80  90 

74  95 
59  S9 

39  10 

38  25 

35  00 

II  70 

8  76 
6  12 

5  00 

3  00 

2  45 

I  75 

I  25 
1,361  94 

8946 
446 

22 
49 

302  51 

1,664 

45 

$3  057  16 
A.     ].    \  AN     NoSTKAND, 

Secretarv-Treasurcr, 
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W'c  hereby  certify  that  we  have  examined  the  accounls  of  the 
Secretary-Treasurer  and   voucliers   therefor,  also   Financial   State- 
ment, and  have  found  them  correct. 
Respectfully  submitted, 

A.  W.  Campbell. 
H.  L.  Est  EX, 

Auditors. 


REPORT  OF   PUBLICATIOX  COMMITTEE. 

Mr.  President. — The  committee  feel  happy  in  again  having 
issued  a  Report  of  our  Proceedings  containing  much  that  is  of 
value  to  our  profession  as  well  as  matters  of  public  interest;  and 
we  trust  that  the  Report  has  met  with  general  approval. 

We  desire  anew  earnestly  to  request  members  sending  in 
'*  Papers  "  to  be  more  careful  as  to  the  accuracy,  size,  and  elegance 
of  the  accompanying  diagrams. 

The  Association  desires  to  return  thanks  to  Sir  (ieorge  Kirk- 
l)atrick  for  his  kindness  in  furnishing  a  portrait  of  the  late  Mr. 
John  Macaulay.  formerly  acting  Surveyor-General,  a  biogra])hical 
sketch  of  whom  we  expect  to  insert  in  our  next  Report. 

The  printing  of  our  Report  was  carefully  executed  by  Messrs. 
Henderson  &  Co.  One  thousand  three  hundred  and  fifty  copic»i 
were  printed,  at  a  cost  of  $378. 

The  members  of  the  Association  should  consider  the  interest.- 
of  those  advertising  with  us. 

We  have  exchanged  Reports  with  the  following  Societies: 
I 

EXCH.\XGI-:S    SENT    TO 

School  of  Practical  Science  Engineering  Society 200 

Michigan  Engineering  Society 130 

Ohio  Society  of  Surveyors  and  Civil   Engineers 100 

Illinois  Society  of  I'^ngineers  and  Surveyors 130 

Indiana   l'2ngineering  Society 75 

Iowa  Civil  ICngineers'  and  Surveyors'  Society  70 

Wisconsin  Engineering  Society 20 

Purdue  Society  of  Civil  Engineers  90 

815 

Respectfully  submitted 

Kii.LAi.v  Gamble, 

Chairman. 


REPORTS  Ol-   COMMITTKKS.  —  POLAR  RESEARCH.  2y 

REPORT  OF  COM.MITTEE  OX  POLAR  RESEARCH. 

Mr.  President  and  (iEXTLEMEN, — Your  Coniniittee  on  Polar 
Research  are  very  sorry  to  have  to  report  both  poles  of  our  globe 
still  undiscovered;  but  you  will  be  pleased  to  know  that  arrange- 
ments are  now  being  made  for  the  "  final  location  "  of  our  end  of 
the  axis  during  the  present  year,  by  a  Canadian.  Some  of  you  are 
already  familiar  with  the  name  of  Captain  J.  E.  l^ernier  of  Oiuc- 
bec — to  whose  proposed  Polar  Expedition  1  refer.  ~ 

I  had  hoped  to  receive  a  paper  from  Captain  Bernier  regarding 
his  plans,  or  better  still,  to  have  had  him  here  to  address  us  in  jjcr- 
son,  but  having  been  unsuccessful  in  both  these  attempts,  I  have 
here  a  letter  from  Mr.  Charles  Baillairge,  F.R.S.C,  of  Qiuebec. 
giving  some  of  the  details  of  the  project,  and  I  cannot  do  better 
than  read  what  he  says,  for  he  seems  to  know  whereof  he  writes. 

The  following  is  his  letter  in  reply  to  my  request  for  infor- 
mation : 


Quebec,  February  23,  1899. 


My  Dear  Mr.  Tyrrell: 


I  don't  know  that  I  can  enlighten  you  as  to  Bernief's  pro- 
posed trip  to  the  North  Pole  more  than  you  have  already  been 
by  the  newspapers.  In  the  Montreal  La  Presse  of  December,  31. 
1898,  issued  a  colored  sheet  containing  Bernier's  lecture  on  the 
subject  at  Montreal  and  a  letter  of  mine  read  at  the  Conference, 
and  reproduced  with  it. 

I  consider  the  time  has  arrived  when  it  behoves  us  to  reach 
the  pole,  and  that  now  that  so  many  other  nations  have  tried  their 
best  at  it  and  failed,  it  is  for  Canada  to  solve  the  problem.  Former 
trips,  though  unsuccessful,  have  been  very  instructive  as  to  wind 
and  currents  and  drift  of  ice.  '  De  Long's  voyage  especially,  and 
then  Nansen's,  have  supplied  the  necessary  data  to  make  a  final 
attempt  a  triumph.  As  Bernier  says,  all  former  explorers  have 
worked  against  nature  or  natural  forces,  and  he  intends  to  avail 
himself  of  such  aids. 

He  will,  I  believe,  go  by  Behring's  Straits  as  De  Long  did, 
leaving,  say,  in  June.  Getting  by  September  to  opposite  the  mouth 
of  the  Lena,  a  river  from  Siberian  Russia,  emptying  into  the  Polar 
basin,  he  will  then  with  his  party  take  to  the  ice  and  foot  it  to  the 
pole,  the  drift  ice  helping  him  on  to  some  extent.  After  leav'ng  the 
pole,  he  will  walk  and  steer  for  Spitzbergen,  getting  there  the  fol- 
lowing spring-  and  there  re-embarking  with  his  i)arty  for  Xorway 
on  his  way  back:  or,  if  he  only  gets  there  in  the  fall  of  1900,  wait 
there  till  the  following  s])ring  for  the  tourists'  vessel  from  Xor- 
wav  to  return  him. 
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He  will  have  say  loo  Eskimo  dogs  and  lOO  deer,  with  moss 
for  the  latter,  then  as  the  loaded  trainealus  and  kayaks  at  the  start 
lighten,  and  as  one  dog  after  another  gets  fagged  out,  kill  it  to 
feed  the  others,  and  as  the  deer  become  less  required,  also  due  to 
consumption  of  provisions,  kill  one  and  then  another,  feeding  on 
the  best  of  their  flesh  and  giving  the  remainder  to  the  dogs,  secur- 
ing, of  course,  the  pelt  or  furs  for  his  return  journey.  He  will 
have  among  other  paraphernalia  a  boat  in  two  sections,  hinged 
together,  so  that  the  one  half  folding  over  the  other  will  form  a 
camp  for  the  men  at  night  or  during  rough  weather;  will  use  oil 
for  light  and  fuel  and  replenish  his  supplies  on  his  return  from  what 
he  can  get  of  the  walrus  and  other  blubber-bearing  amphil)ian 
mammalia,  a  bear  occasionally  revivifying  the  larder. 

If  Ucrnier  gets  the  money  he  will  reach  the  pole,  but  the  work 
has  to  be  done  on  foot  and  not  rely  on  a  vessel  taking  him  there. 
There  are  no  sMvms  worth  mentioning  in  those  regions,  no  cold 
severer  than  that  of  the  Klondyke,  and  with  pluck  and  courage 
they  are  bound  to  get  there  at  last.  In  fact  I  feel  just  like  going 
there  myself.  If  Remier  cannot  raise  the  money  in  Canada,  he 
will  get  it  in  the  States  and  plant  the  Stars  and  Stri])es  there 
instead  of  the  flag  of  England,  and  then  we  will  say  with  a  voice. 
"What  f(X)ls  we  were  not  to  have  made  the  final  attempt  for 
science  and  glory. 

Bernier  thinks  it  may  cost  him  less  to  buy  a  second-hand  vessel 
to  get  to  the  Lena  and  there  abandon  it  than  to  pay  $10,000  for 
a  new  vessel  to  take  him  there. 

A^ery^  truly  yours. 

Chas.  Bait.lairge. 

F.  R.  S.  C.  etc..  etc. 

Captain  Bernier  is  at  the  present  time  in  St.  John's.  Newfound- 
land, endeavoring  to  secure  a  suitable  vessel  for  bis  voyage,  and 
he  is  evidently  very  nnich  in  earnest. 

Your  Connnittee  ventures  the  opinion  that  Bcrnier's  plans 
appear  to  be  well  laid,  and  that  his  ]iroject  is  not  unlikely  to  be 
crowned  with  siuccess. 

Eet  us  hope  that  sufficient  partiotic  Canadian  capital  may  not  be 
lacking  to  enable  him  to  ])lant  the  Canadian  flag  at  the  pole.  The 
only  serious  defect  we  ol)serve  in  the  Bernier  expedition  is  that 
there  i*^  not  to  be  a  land  surveyor  in  the  party. 

J.  W.  Tyrrell, 
Chairman  Connnittee  Polar  Research. 
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DISCUSSION. 

Mr.  Tyrrell — I  had  considerable  correspondence  with  Capt. 
Bernier.  and  had  hoped  to  have  had  him  present  with  us,  but  he 
was  compelled  to  return  immediately  to  St.  John's,  Newfound- 
land, on  pressing  business. 

Most  of  the  expeditions  to  the  north  have  gone  in  direct  oppo- 
sition to  what  Nansen  has  proved  to  be  the  drift  of  the  polar  ice. 
and  therefore  have  made  little  progress,  having  often  found  them- 
selves further  back  at  the  end  of  a  hard  day's^  labor  than  the  day 
before.  It  seems  to  me  we  might  do  something  towards  assisting 
the  expedition  now  proposed. 

Mr.  Gibson — What  do  you  think  we  might  do  in  the  way  of 
bonusing  an  expedition  of  this  kind  ?  '  ' 

Mr.  Bowman — I  think  the  proper  course  would  be  to  send  an 
( )ntario  Land  Surveyor  along  with  it  to  ensure  the  success  of 
the  expedition.  I  do  not  know  any  Ontario  Land  Surveyor  who 
would  do  better  than  our  friend  Mr.  J.  W.  Tyrrell.  I  would  vote 
for  a  grant  towards  it  if  Mr.  Tyrrell  would  go  with  it.  It  would 
be  an  honor  to  have  a  representative  with  that  expedition,  if  it  is 
to  be  a  Canadian  expedition. 

Mr.  Tyrrell — It  is  receiving  some  assistance  from  the  Domin- 
ion Government.  I  was  not  able  to  obtain  such  information 
regarding  the  expedition  as  I  had  hoped.  'Slost  of  the  informa- 
tion I  got  was  from  the  Secretary  of  the  Royal  Society. 

The  President  requested  the  Vice-President.  Mr.  Bowman,  to 
take  the  chair. 

Mr.  Dickson — It  is  said  it  would  be  an  honor  to  the  profes- 
sion to  have  one  of  the  Ontario  Land  Surveyors  there,  but  I  think 
the  honor  would  be  to  the  expedition.  I  do  not  think  this  Asso- 
ciation should  be  called  upon  to  furnish  any  of  the  funds;  we 
could  furnish  a  man  equal  to  any  -they  could  get  in  the  Dominion. 
Mr.  Tyrrell  has  had  more  experience  in  this  line  than  any  other 
Ontario  Land  Surveyor  to-day,  and  I  wofuld  be  very  much  pleased 
to  see  him  engaged  by  the  Dominion  Government  to  go  with  the 
expedition. 

Mr.  Niven — I  would  be  very  much  pleased  if  a  member  of  tlio 
Association  of  Ontario  Land  Surveyors  would  join  that  expedi- 
tion, and  I  do  not  know  of  anvone  more  cfiFicicnt  than  Mr.  T\rrell. 
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REPORT  OF  COMMITTEE  OX  EXi'LORATION,  1899. 

Mr.  President  and  Gentlemen, — Your  Conimitiee  on 
Il\])l()rations  have  not  succeeded  in  securing  anything  new  which 
wouhl  would  be  of  interest  to  the  Association  at  its  present  session. 

Early  in  the  month  of  December  last  1  wrote  to  each  member 
of  the  Committee  asking  for  any  information  any  of  them  might 
have  on  any  subject  likely  to  interest  the  Association,  or  to  name 
any  matter  he  wished  to  bring  before  this  meeting.  1  have  only 
iiad  replies  Irom  three,  none  of  whom  had  any  suggestions  to  make 
or  any  information  to  impart. 

We  are  glad  of  the  fact  that  two  exploratory  surveys  were  under- 
taken last  season  by  the  Provincial  Government.  One,  the  con- 
tinuation of-  the  western  boundar>'  of  the  District  of  Nipissing 
north  to  the  .Arctic  ( )cean,  by  Mr.  Niven,  the  other  by  Mr.  Speight, 
commencing  at  the  north-east  angle  of  the  Township  of  Hodgins, 
and  ending  on  the  main  line  of  the  Canadian  Pacific  Railway, 
about  four  miles  from  Dalton  Station.  In  both  of  these  sur- 
veys, especially  that  of  Mr.  Xiven,  no  small  amount  of  hardship 
was  endured.  But,  as  usual-  the  pluck,  energy,  and  endurance  of 
the  party  was  equal  to  every  difficulty  and  overcame  every  obstacle, 
and  their  cost  a  mere  bagatelle  for  the  amount  of  useful  infor- 
mation thus  obtained  of  a  hitherto  practically  unknown  section 
of  country.  .\nd  also  as  the  lines  have  been  well  opened  out,  blazed, 
and  durable  mile-j^osts  planted,  they  can  be  taken  up  at  any  given 
])oint,  and  used  as  a  base  from  which  future  surveys  can  be  made. 

Your  Committee  hold  fast  to  the  motto  that  if  a  thing  is  worth 
doing  at  all  it  is  worth  doing  well,  and  therefore  submit  that  an 
exploratory  survey  is  of  as  much  importance  and  should  be  per- 
formed with  as  great  a  degree  of  care  as  any  other. 

We  know  that  there  are  members  of  other  professions  who 
look  upon  surseyors  as  a  very  much  overpaid  class,  and  that  the 
cash  outlay  on  more  than  half  the  surveys  ordered  by  our  Gov- 
ernment is  simply  cash  wasted,  and  unfortunately  many  of  our 
legislators  are  imbued  with  the  same  spirit.  Your  Committee 
take  a  strong  and  unanimous  stand  in  opposition  to  any  such  teach- 
ing, and  would  urge  that  both  surveyors  and  assistants  be  remune- 
lated  on  a  nuich  uKjre  liberal  scale  for  the  dangers  they  encounter 
and  the  duties  they  perform. 

In  order  to  obtain  his  <li])loma  a  surveyor  has  to  spend  as  many 
of  the  best  years  of  his  life,  study  as  hard,  be  at  as  great  an  outlay, 
and  pass  as  severe  an  examination  as  members  of  either  the  legal 
or  metlical  profession;  also  quite  as  large  an  amount  of  brain 
power  is  necrssary.  and  we  think  we  are  quite  within  the  mark 
when  we  venture  the  assertion  that  the  brain  power  in  our  i)rofcs- 
sion  is  e(|ual  to  that  of  either  of  the  others. 
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We  have  all  frequently  been  assured  by  some  office  gentlemen 
of  what  a  happy  time  we  must  have — must  is  the  word,  there  can 
be  no  doubt  about  its  being  the  right  one — away  from  all  worldly 
cares.  How  they  envied  us  our  annual  picnic-  and  how  nmch  they 
should  like  to  share  it.  It  has  been  our  good  fortune  sometimes 
to  take  one  or  more  of  those  gentlemen  with  us  on  our  "  outing." 
Cut,  generally  speaking,  if  they  are  within  a  reasonable  distance  of 
any  well-defined  route  of  travel,  by  some  strange  and  unfortunate 
combination  of  circumstances  they  are  seldom  able  to  remain  out 
to  the  close  of  the  "  pic-nic,"  and,  what  is  still  more  remarkable, 
the  party  as  a  rule  survives  their  departure. 

In  all  the  dilTerent  paths  of  life  we  have  always  been  assured 
that  there  is  room  at  the  top  of  the  ladder.  But  there  does  not  seem 
to  be  any  top  to  the  ladder  in  our  profession.  In  the  others  we 
find  gentlemen  attaining  both  eminence  and  wealth  in  the  course 
of  a  few  years,  while  we  surveyors  have  nothing  more  to  look  for- 
ward to  than  a  paltry  six  or  seven  dollars  per  diem  for  about  one- 
third  of  the  year  if  we  are  so  fortunate  as  to  secure  work  from  the 
Government  each  season.  If  not  so  engaged,  the  prospects  aic  still 
mere  gloomy. 

We  would  most  earnestly  and  respectfully  urge  upon  both  the 
Government  of  our  own  Province  of  Ontario  and  also  that  of  the 
Dominion  the  advantages  that  would  accrue  from  the  prosecution 
of  a  more  thorough  and  extensive  system  of  exploratory  surveys 
in  future  than  has  ever  been  done  in  the  past. 

All  of  which  is  respectfully  submitted. 

James  Dickson. 

Chairman. 


REPORT     OF     COMMITTEE     ON     REPOSITORY     AXD 
BIOGRAPHY,  1898  AND  1899. 

Mr.  President. — Your  Commitee  have  to  report  as  follows: 
A  large  number  of  books,  pamphlets,  and  maps  have  been  added 
to  our  collection,  and  have  been  catalogued  and  arranged,  which 
catalogue,  together  with  a  list  of  our  reports  and  exchanges  to  date 
is  attached  to  this  report  and  will  be  printed  in  the  Proceedings. 

A  welcome  addition  has  been  made  to  the  furniture  of  the 
Repository  in  the  shape  of  a  step  ladder,  which  was  very  necessary 
on  account  of  the  height  of  the  windows  from  the  ground:  the 
table  also  has  been  newly  covered. 

A  s>uggestion  has  been  made  that  we  exchange  our  present 
rooms  for  the  three  rooms,  two  of  which  are  at  i^resent  unoccupied, 
on  the  opposite  side  of  the  passage;  the  third,  which  is  occupied 
bv  Mr.   Southworth.  wotdd.  the  Secretary  inforius  us.  be  readily 
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exchanged  by  him  for  our  correspon(Hng  room. 

Your  Committee  also  made  enquiries  about  a  room  in  the  top 
flat  of  the  cast  wing,  some  years  ago  Mr.  Tully  having  suggesteii 
that  we  should  obain  possession  of  it  for  draughting,  etc.  We 
found  it  not  ])articularly  suitable  for  that  purpose,  besides  which 
the  S\irvey  Department  object  to  the  plans,  etc..  being  taken  so 
far  from  their  offices;  as  a  place  for  depositing  our  books,  charts, 
etc.,  our  present  rooms  in  the  basement  are  certainly  preferable. 

Little  has  been  done  during  the  i)ast  year  towards  collecting 
biographical  sketches,  photos,  etc.  We  regret  to  say  that  the  mem- 
bers of  the  profession  seem  too  modest  to  respond  to  our  appeals. 

Mr.  Unwin,  a  member  of  the  Committee,  has  kindly  consented 
to  write  some  more  reminiscenses.  Your  Committee  would  sug- 
gest that  some  other  of  the  older  members  of  the  profession  do 
likewise. 

We  have  to  acknowledge  the  presentation  to  our  library  by  Mr. 
T\  rrell  of  his  book,  "  Across  the  Sub-Arctics,  of  Canada." 
-Ml  of  which  is  respectfully  submitted. 

IT.  L.  ESTEN, 

Chairman. 


SrPPI.KMEXT  TO  CATALOGUE  PUBLISMLD  IN 
REPORT  OF  1S97. 


Archives,  Canadian,  1895.   1896,  1897. 
y\cross  the  Sub-Arctics  of  Canada.     Tyrrell. 

B. 

Hell.  Dr.,  Nine  pamphlets  by. 

r>ritish  Columbia  iJoard  of  Trade.  i8th  and   19th   Reports. 
British  Columbia,  Pamphlet  on. 

Boundary  Survey,  New  York  and  Pennsylvania,   1886. 
Bureau  of  Industries,  ( )ntario,  Report  of,  1896. 
P.ureau  of  Mines,  5th,  6tli  {2  copies),  and  7th  Rcjjorts,  181)5-6-7. 
r.ureau  of  Mines,  Maps.  1896. 
P.aillairge,  Charles,  Piograjjhy  of. 

P.ureau  of  Mines.  Report  of   1898.  2  vols,  (except  3rd  part  of 
one). 

I'.aillairge  on  Technical  Jvducation  of  the  I'eople. 

C. 

Cumberlatid  ^'ard  and  Sh»)j)s.  T'luc  Print. 

Canadian  Almanac.  2<j  vols.,  ranging  from   1859  U)  1895. 
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Census  of  Canada,  vols.  i.  2-  3,  4,  and  5. 

Coast  and  Geodetic  Survey,   United  States,  Reports   1891-2-3. 

Compass,  The,  vol.  3,  August,  1898,  No.   i. 

Colorado  State  Agricultural  College,  No.  45  and  48. 

Costa  Rica,  Republic  of. 

Canada.  Map  of  Dominion. 

Civil  Service  Examiners,  Reports  of,   1883-85-86-87-88-89. 

Canadian  Engineer,  46  numbers. 

Don  Improvement.  \"iaduot  and  Esplanade  Qluestion.     Letter 
from  r*resident  of  C.  P.  Ry.  to  IMayor  of  Toronto. 

Dawson  Route  between   Lake  Superior  and  Red  River. 

E.     . 

Engineer,  City  of  Toronto,  Reports  for  1892.  1894,  1895  (three 
copies),  1896,  and  1897. 

Estimates  of  Province  of  Ontario  for  1897. 
Eng-ineer,  City  of  Hamilton,  Report,  1897. 
Engineers,  Canadian  Society  of,  Charter,  P)y-Laws.  etc. 
Engineering  Directory. 


Forestry,  Papers  and  Reports  L'pon.     Kirkwood. 
Farthest  Nortti.     iNansen.     2  vols. 

Forest  Reservation  and  National  Park,  Report  of  Royal  Com- 
mission on. 

G. 

Geographical  Society  of  Quebec,  Transactions  of  (book). 

Geographical  Society  of  Quebec,  Transactions  of  (5  pamphlets). 

Geological  Survey  of  New  Jersey,  vol.  i,  1888. 

Geologist,  State  of  New  Jersey,  Report  of. 

Geological  Survey  of  Canada,  vols.  8  and  9.  1895  and  1896. 

Geological  Survey  of  Canada,  Maps,  1895. 

Geographical  Society  of  Quebec,  By-Laws  of. 

Geodetic  and  Coast  Survey,  Report's.  1891.  1892,  and   1893. 

H. 

Hamilton.  Report  of  City  Engineer,  1897. 

I. 

Industries,  Bureau  of,  Report  of,  1896. 
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Leliigh  I'niversity,  Fouiulcrs  Day  .Vddresses. 
Land  and  luii^^inecring  Surveying.     Baker. 

Lake  St.   John   and  James"    I'.ay,    Report   of  Exploration    (ten 
copies).     O'Siillivan. 
Labrador,  Map  of. 
Lehigli  Iniversity,  Register. 
Lehigh   I'niversity,  Courses  of  Mining    Engineering. 

M. 

Mines.    lUireau   of.   Reports     Xos.   5.  6   (two    copies),   and    7, 
1895-6-7. 

Mines.   lUireau  of.  Maps,  1896. 

Mines,  I'.ureau  of,   Report,  vol.  7.  1898  (two  copies). 
Mines,    l)ei)artnient   of,   Nova  Scotia,   Reports,     1893-4-5. 
Meteorological  Service-  Reports  of,  1890- 1895. 
Municipal  Act  and  Pulilic  Travel  Acts.     Willson. 
Minnesota  I'niversity  Year  I'ook,  1893-94-95-98. 

X. 

New  Jersey  Geological  Surve\   of,  vol.  i,  1888. 

New  York  and  I'ennsylvania  lioundary  Survey,   1886. 

Xansen,  hurthest  North,  2  vols. 

New  York,  Annual  Report  of  State  Engineer  and  Surveyor. 

Xevv  Jersey,  Report  of  State  Geologist,   1896. 

Xew  I'lruubwick,  C.  L.  Dept..  Rei)orts,  1895-6-7. 

New  Jersey,   Report  of  Commissioner  of   I'ublic  Works,    181)7. 

O. 

(  hitario  Estimates.   1898. 

Ottawa,  Map  of  I'art  of  County  of  Ottawa. 

P. 

IMiila«'eli)hia  Museums. 
l^>lar  Maps. 

Q- 
Quebec.  Transactions  of  ( .eographical  Society  of. 
Ouebec.    i>y-Laws  of  Geographical  .Society  of. 
Ouebec.   Ri'])ort  of  ("onunissioner  of  Lands,  I'orests.  and  Fish- 
eries,  1897. 

Ouebec.  R»i)ort  of  C(»mmissif»ner  of  Colonization  and   Mines. 

Quebec.  Return^    re   Correspondence     .\bout     X.    and    X.    I',. 
I'rontiers. 

Qiiebic,  Corporation  of  L:uid  .^uneyors.  Roll  of  Members. 

Ouebec.  Mai)s  of  Asbestos  District. 
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R. 
Rainy  River  District,  Maps  of. 


Survey  Practice,  Aid  to,  Jackson. 
Stereometricon,  The.     Baillairce. 


Toronto,  Report  of  City  Engineer,  1892-94-91^-96-97. 
Technology     Quarterly,     September,    1898;    December.    1895; 
March,  1896, 

Township  Engineers,  Special  Report  (two  copies). 
Toronto  Junction,  Engineer's  Report,  1893. 
Toronto  Public  Library,  Annual  Report,  1894. 

I 

V. 
Vancouver  to  Klondike.  Maps.  Routes,  etc.  (24  copies). 

W. 

Western  Pennsylvania.  Engineers'  Society  Proceedings.  De- 
cember,  1895. 

Western  Society  of  Engineers.  Joiurnal,  vol.  113,  Xo.  4,  Au- 
gust, 1898. 

Y. 

Yukon  and  Mackenzie  River  Basins,  N.  W.  T..  Report  of  Ex- 
ploration. 

Yukon,  Maps  of. 

DISCUSSION. 

Mr.  Van  Nostrand — In  connection  with  that  step-ladder  (|ues- 
tit)n,  which  has  been  revived,  I  think,  for  the  third  year,  I  beg  to 
state  that  we  have  at  last  secured  a  step-ladder,  at  the  ex])ense  of 
45  cents.  It  was  a  very  difficult  matter  to  get  one.  We  sent  to 
1  familton  at  last  and  got  it.  and  had  it  sent  here  by  special  express. 
\\  hen  it  arrived  it  was  appropriated  by  the  Surveys  liranch,  and 
they  had  the  audacity  to  put  their  mark  on  it.  That  has  been 
erased,  and  T  have  since  put  the  Association  mark  on  it.  and  it  i> 
now  in  our  possession. 

Mr.  Kirkpatrick — I  would  like  to  ask.  has  one  surveyor  the 
right  to  remove  the  marks  of  another  surve\or  ? 
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REPORT   OF   COMMITTEE    ON  TOPOGRAPHICAL 
SURVEYING. 

Mk.  President, — Your  Committee  on  Topographical  Survey- 
ing beg  to  report  as  follows : 

Although  since  the  last  report  the  inauguration  of  active  work 
cannot  be  reported,  yet  matters  of  importance  have  taken  place, 
and  undoubtcdl}-  a  beginning  for  triangulation  or  geodetic  opera- 
tions has  been  brought  forward  in  a  specific  manner.  The  Com- 
mittee refers  to  the  paper  by  H.  S.  PritcheLt,  Superintendent  of 
the  U.  S.  Coast  and  Geodetic  Survey,  on  "  A  Plan  for  International 
Measurement  of  an  Arc  of  the  98th  Meridian,"  read  before  the 
Royal  Society  of  Canada,  May  27th,  1898,  a  copy  of  which,  with 
his  accompanying  charts,  is  herewith  submitted,  to  be  incorporated 
with  this  report. 

Your  Chairman  was  present  at  the  reading  of  the  paper,  autl 
took  part  in  the  discussion;  he  also  presented  a  copy  of  the  Mem- 
orandum prepared  by  the  Committee  of  the  Dominion  Land  Sur- 
veyors' Association  in  1888,  on  the  general  scheme  of  a  "  Trigono- 
metrical Survey  of  the  Dominion,"  and  read  extracts  of  letters  to 
him  from  Dr.  Gill.  Astronomer  Royal  at  the  Cape,  earnestly  advo- 
cating the  latter. 

The  reading  and  discussion  of  Dr.  Pritchctt's  paper  was  fol- 
lowed by  a  memorial  from  the  Royal  Society  to  the  Federal  Gov- 
ernment supporting  the  scheme,  to  which  the  Mexican  Government 
has  already  given  its  support. 

You  will  notice  that  the  98th  meridian  has  been  chosen  on 
account  of  its  great  length  on  land.  and.  therefore,  available  for 
measurement. 

In  our  country  it  passes  a  little  west  of  W'innipcg,  through 
Lake  Winnipeg  and  on  towards  King  William's  Land,  in  the  Arctic, 
together  about  750  miles. 

From  the  geographical  ])Osition  of  this  meridian,  it  will  be  seen 
that  its  utilization  for  our  practical  purposes  is  rather  circumscribed, 
and  a  prolongation  of  the  oblique  arc  along  the  Atlantic,  extending 
to  our  borders,  through  New  Brunswick,  Nova  Scotia,  and  Cape 
llreton.  would  serve  more  useful  purposes  for  land  surveys  and 
accurate  delineation  of  tO])Ographical  features  there  than  that 
ofTercd  by  the  98th  mendian.  However,  the  latter  as  an  interna- 
tional work,  and  one  of  the  highest  importance  from  a  scientific 
point  of  view,  deserves  our  hearty  sui)port,  and  wc  should  take 
pride  in  taking  part  for  the  first  time  in  an  undertaking  of  such 
import,  toward  wliich  every  civilized  and  progressive  nation  of  the 
\\<»rl<l  has  bent  her  energies  in  some  way. 


REPORTS    OI-    COM.MITTliES TOPOGRAPHICAL    SURVEYING.  39 

It  must  be  impressed  that  the  inauguration  of  this  work  is  a 
serious  undertaking,  for  the  work,  in  order  to  be  valuable,  must 
be  done  as  well  as  can  be  done  anywhere,  otherwise  its  value  will 
be  comparatively  useless  for  the  object  in  view.  Experienced  men 
for  such  work  we  have  not  many,  and  we  would  necessarily  have 
'*  to  feel  our  way." 

However,  if  the  measurement  along  the  QStli  meridian  is  inau- 
gurated, the  scheme  for  a  general  triangulation  of  the  Dominion 
would  necessarily  and  undoubtedly  follow. 

For  this  reason,  too,  we  think  that  the  support  of  the  Associa- 
tion should  be  extended  for  the  international  measurement  of  this 
meridian,  and  formally  presented  to  the  Dominion  (lovernmcnt. 

All  of  which  is  respectfully  submitted. 

Otto  J.  Klotz,  Chairman. 

February  27,  1899. 

The  necessity  for  a  careful  and  accurate  triangulation  of  any 
country,  as  the  basis  of  a  systematic  survey,  is  sc^  well  established, 
and  the  expense  involved  in  such  work  so  well  justified  on  utili- 
tarian grounds,  that  no  defence  for  such  expenditure  on  the  part 
of  any  civilized  country  is  now  needed. 

The  large  system.s  of  triangulation,  which  have  been  constructed 
bv  different  countries,  have  usually  been  designed  as  the  bases  of 
systematic  surveys.  Their  employment  in  the  determination  of  an 
arc,  either  of  a  meridian  or  of  a  parallel  of  latitude,  has  been  ordin- 
arily a  secondary  consideration,  but  the  value  of  the  data  furnished 
by  such  triangulation  schemes,  for  the  final  solution  of  the  problem 
of  the  earth's  spheroid,  are  of  such  high  interest,  that  most  nations 
have  been  glad  to  shape  their  plans  for  triangulation  in  such  a  way 
as  to  accomplish  the  latter  end  as  well  as  the  former.  Tlie  neces- 
sity for  an  accurate  triangulation  across  Canada,  as  the  basis  of  a 
systematic  map  of  the  country,  needs  no  argument  from  me.  but  I 
gladly  avail  mvself  of  this  opportunity  to  call  to  the  attention  of 
the  Royal  Society  a  plan  by  which,  not  only  the  utilitarian  object 
of  a  primary  triangulation  may  be  secured,  but  also,  a  plan  by 
which,  through  the  co-operation  of  the  three  Governments  in  North 
America,  an  international  geodetic  work,  of  the  highest  value  to 
this  continent  and  to  the  world,  may  be  carried  out. 

The  size  and  shape  of  the  earth  may  be  found,  either  from  two 
meridional  arcs  or  two  longitudinal  arcs,  or  from  a  single  oblique 
arc.  The  first  method  was  exclusively  employed  during  the  last 
centur}-,  because  it  was  possible  to  determine  latitudes  with  far 
greater  precision  than  longitudes;  but.  in  recent  times,  the  electric 
telegraph  has  so  simplified  the  determination  of  longitudes,  that 
the  last  two  methods  may  now  be  applied  with  entire  success. 


40  ASSOCIATION    OF   ONTARIO    LAND    SLK\  KVOKS. 

All  three  are  comparatively  simple  in  their  theory,  although  the 
[.•rohlem.  considered  in  detail,  hecomes  an  intricate  and  difficult  one. 

The  process  in  each  case  is  as  follows: — For  the  first  case,  we 
have  only  to  measure  the  length  of  two  lines  running  north  and 
south,  and  observe  the  latitudes  of  the  extremities.  From  this 
data,  the  flattening  is  first  found,  and  afterwards  the  absolute  length 
of  the  axis.  This  method  was  that  used  up  to  the  present  time, 
and  our  knowledge  of  the  figure  of  the  earth,  and  of  the  constants 
of  the  spheroid,  depends  wholly  on  measiurements  of  such  arcs  of 
the  meridian. 

The  second  case,  that  of  determining  the  earth's  figure  by  means 
of  longitudinal  arcs,  is  rapidly  coming  into  use,  on  account  of  the 
application  of  electricity  to  the  determination  of  longitudes.  The 
fundamental  idea,  like  the  preceding  one,  is  simple.  We  measure 
the  distance  between  two  points  lying  nearly,  or  exactly,  east  and 
west,  determine  their  longitudes,  and,  also,  their  reciprocal  direc- 
tions. The  latitudes  need  not  be  accurate  when  the  observations 
are  near  the  equator,  and  when  the  line  is  nearly  east  and  west  the 
azimuths  do  not  need  to  be  accurately  known.  A  second  arc  gives 
similar  relations,  and  by  means  of  both  we  can  determine  the 
earth's  compression  and  its  absolute  size. 

A  third  way  of  getting  at  the  constants  of  the  spheroid  is  by  an 
oblique  arc.  such  as  has  just  been  completed  in  the  United  States, 
between  the  northern  part  of  Maine  and  the  southern  part  of  Ala- 
bama. Here  we  have  a  case,  where  the  directions  between  the  ex- 
treme points  are  of  much  greater  importance  than  in  the  last 
method.  As  usual,  the  latitude  of  the  extreme  points  must  be 
found,  and  with  this  data,  and  the  reciprocal  azimuths,  the  flatten- 
ing of  the  earth  may  be  deduced.  The  simple  addition  of  the  length 
«.{  the  line  joining  the  two  points,  enables  us  also  to  find  the  size  of 
the  earth,  and  thus  completely  determine  the  figure.  It  is  evident 
that  the  method  is  not  api)licable,  when  the  line  is  nearly  north  and 
south,  or  east  and  west,  or  when  the  work  lies  near  the  equator. 
The  most  favorable  conditions  are  when  the  arc  is  quite  oblique  to 
the  meridian,  and  above  middle  latitudes. 

Two  discussions  of  the  form  and  size  of  the  earth  arc  in  use  in 
geodesy,  and  both  depend  entirely  on  the  results  obtained  of 
measures  and  arcs  of  the  meridian.  The  first  of  these  is  that  ob- 
tained by  Bessel.  in  1841,  from  ten  small  arcs,  whose  aggregate 
length  amoimtcd  to  50.6  degrees.  This  discussion  gave  an  equa- 
torial value  of  the  radius  of  6,377,397  meters,  and  a  ])olar  .semi- 
axis  of  6,356.079  meters,  and  a  value  of  the  compression  of  1-299. 15. 
The  arcs  emi)loyed  in  the  discussion  arc  all  short,  and  are  now  con- 
sidered of  little  inii)ortancc.  The  result,  however,  was  by  far  the 
most  correct  up  t(»  this  time,  and  was  accepted  universally  among 
scientific  men  until  the  discussion  of  Colonel  Clarke  in  1866.    I'Vom 
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a  combination  of  five  arcs,  having  an  aggregate  length  of  76.5 
degrees,  he  deduced  an  equatorial  radius  of  6,378,206  meters,  and 
a  polar  semi-axis  of  6,356,584  meters,  giving  a  compression  of 
1-294.98.  The  arcs  included  in  this  result  were  the  English,  the 
Indian,  the  Russian,  the  Cape,  and  the  Peruvian  arcs.  In  1880, 
Colonel  Clarke  published  another  discussion  of  the  problem  of  the 
earth's  figure  from  a  discussion  of  six  arcs,  whose  aggregate  length 
was  81.7  degrees,  from  which  he  deduced  values  slightly  different 
from  those  just  given.  From  the  homolographic  projection  which 
accompanies  this  paper,  the  meagreness  of  the  data  is  at  once  evi- 
dent.    See  fig.  I. 

I  beg  now  to  call  your  attention  to  two  arcs  which  have  been 
completed  in  the  United  States  by  the  Coast  and  Geodetic  Survey, 
and  which,  with  the  exception  of  the  Peruvian  arc.  and  a  few  small 
arcs  measured  years  ago  in  the  United  States  and  of  but  little  value, 
constitute  the  first  important  contributions  to  the  determination 
of  the  figure  of  the  earth  made  in  the  western  hemisphere.  The 
first  of  these  is  an  oblique  arc,  extending  from  Calais,  Me.,  to  Mobile, 
Ala.,  a  distance  of  22.1  degrees,  or  1,525  statute  miles.  The  num- 
ber of  principal  triangulation  stations  is  172,  and  the  number  of 
base  lines  6;  61  latitudes,  48  azimuths  and  14  longitudes,  all  tele- 
graphic, constitute  the  astronomical  data  for  the  discussion.  The 
ease  with  which  this  arc  could  be  extended  from  the  Canadian  bor- 
der to  Cape  Breton  is  evident  at  once,  from  an  inspection  of  the 
map  of  the  region.  This  extension  would  increase  the  length  of 
the  arc  about  5  deg..  and  would,  at  the  same  time,  form  an  admir- 
able foundation  for  a  trigonometric  survey  of  the  Maritime  Pro- 
vinces. 

The  second  arc  is  that  which  is  just  nearing  completion,  an  arc 
of  the  parallel  in  latitude  39  deg.  The  character  of  the  triangula- 
tion throughout  the  extent  of  this  arc  varies  greatly,  on  account  of 
the  difference  in  the  character  of  the  country.  The  terminal  points 
of  the  arc  are  Cape  May.  N.J.,  and  Point  Arena,  Cal.  The  length 
of  the  arc  measured  on  the  parallel  is  48  de^.  46  min.,  equal  to  2620 
statute  miles.  The  number  of  base  lines  is  10,  the  length  of  the 
shortest  being  2.4  statute  miles,  and  of  the  longest  7.9  statute  miles, 
or  an  average  of  5.3  miles.  The  average  number  of  conditional 
equations,  subsisting  in  the  triangles  of  the  base  net,  is  between 
20  and  21.  A  number  of  different  kinds  of  apparatus  were  em- 
ployed in  the  base  measures.  They  all  depend  on  the  committee 
meter  as  the  unit  of  length.  This  iron  meter  is  one  of  the  original 
standards  introduced  by  the  French  committee  in  1879.  compared 
at  different  times  and  by  different  means. 

The  distance  between  adjacent  base  lines  varies  from  108  miles 
to  531  miles.  This  long  chain  of  triangles  is  characteristic,  as  com- 
pared with  similar  undertakings,  by  its  strength  of  composition.. 
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Tlie  chain  consists  of  quadrilaterals,  central  figures,  or  other  strong 
combinations  of  triangles.  The  size  of  the  triangles,  where  they 
cross  the  central  valley  is  of  necessity  of  ordinary  character;  but 
in  crossing  the  Rocky  Mountains  their  utmost  development  has 
oeen  reached.  The  longest  side  of  a  triangle,  from  Mount  Ellen 
to  Uncompaghre.  was  182.1  statute  miles.  The  highest  trigono- 
metric station  was  14.396  feet,  and  the  spherical  excess  of  the  ad- 
justed triangle  was  73.8  seconds,  the  triangle  having  an  area  of 
5,600  s(|uarc  miles.  The  observation  of  this  gigantic  arc  was  begun 
27  years  ago,  and  the  last  observ^ations  which  remain  to  complete  the 
work  are  now  in  progress.  They  will  be  finished  during  the  present 
summer,  and  as  the  discussion  of  this  vast  amount  of  material  is 
already  well  advanced,  it  seems  possible  that  we  shall  have  the 
results  of  the  completed  work  ready  for  publication  within  the 
next  eighteen  months.  A  preliminary  discussion  of  these  results 
points  to  certain  interesting  conclusions  relatiye  to  the  form  of  the 
ellipsoid  which  will  best  represent  this  portion  of  the  globe. 

The  results  of  the  discussion  point  in  the  same  direction  with 
the  preliminary  discussion  of  the  arc  of  the  52nd  parallel  in  Europe, 
namely,  that  the  curvature  is  greater  than  would  be  required  in  an 
oblate  spheroid  of  the  dimensions  of  our  earth. 

Without,  however,  attempting  to  give  in  detail  these  preliminary 
results.  I  beg  to  call  your  attention  to  the  inauguration  of  the 
measurement  of  an  arc  of  the  98th  meridian,  which  has  already  been 
begun  in  the  United  States,  and  which,  if  it  could  be  extended  along 
its  whole  length  throughout  Canada  and  Mexico,  would  make  by 
far  the  longest  arc  of  the  meridian  which  has  ever  been  measured, 
and  would,  taken  in  connection  with  the  arc  of  the  parallel,  and  the 
arc  which  I  have  just  mentioned,  give  data  for  a  most  excellent 
definitive  discussion  of  the  spheroid  which  would  best  fit  the  con- 
tinent of  North  America.  This  arc.  as  is  seen  from  the  attached 
sketch,  extends  throughout  the  United  States,  north  and  south, 
and  from  the  southern  limit  of  Canada  to  the  Frozen  ocean,  and 
from  the  southern  limit  of  the  United  States  to  the  Pacific  at  Aca- 
pulco.  The  southern  end  of  the  arc  is  in  latitude  17  deg.,  and  the 
northern  limit  of  the  arc  may  very  well  be  extended  to  67  deg., 
making  a  tutal  length  of  50  deg.  The  longest  arcs  of  the  meridian 
heretofore  measured  arc  the  following: 

The  Anf^lo-French  arc 22  deg.  10  niin. 

The   Russian   arc 25       "     20 

The    Indian    arc 23       "     49 

It  will  thus  be  seen  that  the  arc  here  proposed  is  doul)le  the 
longest  arc  of  the  meridian  which  has  up  to  this  time  been  mea- 
sured. The  value  of  this  arc.  as  compared  to  the  jiart  lying  in  the 
United  Stato.  aldiu-  w.mM  lie  cnoniK  nis.     Or.  ("lill  has  called  atten- 
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tion,  in  the  report  on  the  Geodetic  Survey  of  South  Africa,  1S8.5- 
1892,  pp.  157-159,  to  the  jjr>.-at  advantages  to  geodesy,  which  accrue 
from  the  measurement  of  long-  arcs. 

The  length  of  the  arc  in  the  three  countries  is  as  follows:  In 
Canada,  to  latitude  67  deg.,  760  miles;  in  the  United  States,  1.590 
miles;  and  in  Mexico,  690  miles;  in  all,  3.040  miles.  The  char- 
acter of  the  country  through:  which  the  triangulation  would  need 
to  be  carried  is  such  that  it  would  be  comparatively  inexpensive, 
unless  in  Canada  the  forests  should  add  to  the  expense.  A  very 
close  estimate  of  the  cost  of  this  work  can  be  gained  from  the  cost 
of  similar  work  in  the  measurement  of  the  39th  parallel,  since  more 
than  a  thousand  miles  of  this  arc  passed  through  a  region  which 
was  entirely  similar  to  that  contained  in  the  arc  of  the  98th  meri- 
dian. I  find,  after  a  careful  investigation,  that  the  entire  cost  of 
this  work,  including  salaries,  expenses  of  travel,  instruments,  and 
erection  of  signals,  subsistence  of  parties,  and  all  expenses  con- 
nected W'ith  the  work,  was  at  the  rate  of  $120  a  mile.  At  the  pres- 
ent time  it  could  doubtless  be  done  for  less;  probably  at  the  rate 
of  $100  a  mile.  The  sides  of  the  triangles  would  be  from  ten  to 
thirty  miles,  and  the  work  would  be  in  every  way  analogus  to  that 
which  has  already  been  carried  on  along  the  39th  parallel,  through 
the  States  of  Indiana,  Illinois,  Missouri,  Kansas,  and  portions  of 
Colorado-  Part  of  this  line,  at  the  time  when  the  observations  were 
made,  was  heavily  wooded;  and  required  the  cutting  out  of  long 
and  expensive  lines,  the  removal  of  obstructions,  and  the  btiilding 
of  signals,  which  made  that  work  quite  as  expensive,  if  not  more 
so,  than  the  w'ork  of  the  98th  meridian  would  be.  At  this  estimate, 
the  cost  to  the  three  countries  would  be  as  follows:  To  Canatla, 
$76,000;  to  tb;  United  States,  $159,000:  and  to  Mexico.  $69,000. 
The  rapidity  with  which  this  work  could  be  carried  out,  would 
depend  on  the  number  of  parties  that  can  be  put  in  the  field.  It 
is  expected  that  the  pait  of  the  triangulation  lying  in  the  United 
States  will  be  finished  in  from  six  to  eight  years. 

Without  going  into  any  longer  discussion  of  this  matter,  one 
may  say,  briefly,  that  the  completion  of  this  measurement  of  the 
98th  meridian  would,  combined  with  the  measurement  of  the  39th 
parallel  already  completed,  make  an  epoch  in  our  knowledge  of 
the  earth's  figure  and  size,  and  would  furnish  data  which  could 
probablv  never  be  improved  upon,  so  far  as  the  North  Americar» 
continent  is  concerned.    See  fig.  2. 

In  suggesting  this  co-operatfon  in  a  great  international  work, 
it  seems  fitting  to  call  attention  to  the  histon,-  of  the  International 
Geodetic  Association  for  the  measurement  of  the  earth.  The  first 
plan  for  eo-operation  in  geodetic  measurements  on  a  large  scale 
seems  to  have  come  from  General  Bayer.  In  1861  he  wrote  to 
the  Prussian   ■Minister  of  War  recommending  that  the  nations  of 
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middle  Europe  should  combine  forces,  and  devote  themselves  to  the 
solution  of  this  problem:  and  calling  attention  to  the  fact  that 
France  had  undertaken  the  work  on  a  large  scale  in  the  eighteenth 
century.  England  and  Russia  in  the  nineteenth,  and  that  the  east- 
ern and  western  parts  of  the  continent  were  much  fartlier  advanced 
in  this  work  than  his  own  coiuntn,-.  At  this  time  only  three  arcs  of 
the  meridian  had  been  measured  in  Europe,  and  the  anomalies  in 
tlie  deflection  of  the  plumb  lino  had  not  been  explained.  The  first 
and  most  natural  proposition  was  that  these  anomalies  w^ere  due 
to  the  attraction  of  the  mountains,  but  when  deflections  of  the  plumb 
line  were  found  on  extended  plains,  and  when,  as  they  then  sup- 
posed, the  great  Himilayas  exercised  no  appreciable  effect,  they 
were  led  to  suppose  great  changes  of  density  in  the  earth's  sur- 
face. Perhaps  this  phase  of  the  question  stimulated,  as  much  as 
anything  else,  the  co-operation  of  the  different  Governments;  and 
in  Octo1->er.  1864.  there  was  effected  an  organization  for  the  mea- 
surement of  arcs  in  middle  Europe.  Nineteen  States  gave  support 
to  the  project.  This  general  j^ilan  remained  imchanged  until  1887. 
when  the  middle  European  association  was  merged  into  an  interna- 
tional one.  and  nations  from  ail  parts  of  the  world  became  parties 
to  the  convention.  The  organization  was  continued  for  a  period 
of  ten  years.  In  1896  new  powers  were  assumed  by  the  organiza- 
tion, and  a  new  convention  to  last  for  ten  years,  or  imtil  1906.  was 
drawn  up.    The  following  countries  have  joined  this  convention: 


Germany. 

Spain, 

Japan, 

Roumania, 

Austria-Hunfjary. 

Inited  States, 

Mexico, 

Russia, 

Belgium. 

France, 

Norway , 

Servia, 

Chile. 

Greece, 

Holland. 

Sweden, 

Denmark. 

Italy, 

Portugal, 

Switzerland, 

It  is  with  very  great  pleasure  that  I  am  able  to  add  that,  within 
the  last  month,  (ireat  Britain  has  also  given  her  adherence  to  this 
convention,  and  has  named  as  delegate  and  representative  on  the 
permanent  conunittee   Professor  George  Darwin. 

This  is.  in  brief,  the  origin  and  growth  of  the  present  inter- 
national organization.  An  outline  of  the  methods  of  the  work, 
ar-d  the  results  attained,  will  show  what  is  being  done  by  concerted 
national  action  to  determine  the  size  and  the  figure  of  the  earth. 
From  the  beginning  of  the  work  up  to  1887,  the  results  were  largely 
of  local  importance.  Each  State  Government  reported  on  the  ope- 
rations within  its  borders,  and  which  were  intended  primarily  to 
serve  as  bases  of  maps  for  the  various  countries.  Tlie  triangula- 
tion.  measure  of  base  lines,  astronomical  observations,  precise 
levels,  and  tidal  observations,  found  their  greatest  use  locallv,  but 
in  the  last  ten  years  questions  have  been  taken  up  which  -are  of  the 
greatest  interest  to  each  individual  country,  and  to  the  world  as  a 
whole. 
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As  illustrating  the  methods  which  are  now  being  pursued,  I  may 
mention  that  the  last  undertaking  on  the  part  of  the  International 
Geodetic  Association  contemplates  a  final  and  definite  solution  of 
the  variation  of  latitude.  The  association  proposes  to  establish 
four  stations,  as  nearly  as  possible  at  equal  distances  around  the 
earth,  and  all  within  half  a  mile  of  the  same  parallel  of  latitude. 
Thie  character  of  latitude  variation  from  season  to  season  is  now 
comparatively  well  known,  and  the  fact  that  w^e  are  sixty  feet  nearer 
the  equator  at  one  season  of  the  year  than  at  another  no  longer 
appears  startling,  bfut  the  results  so  far  have  been  to  a  certain  extent 
vitiated  by  the  fact  that  the  star  places  are  uncertain ;  and  although 
by  an  ingenious  method  of  combining  the  observations  this  defect 
to  a  large  extent  disappeared,  nevertheless  the  observations  do  not 
yield  the  desired  precision.  The  method  proposed  by  the  Interna- 
tional Association,  and  now  in  progress  of  being  put  into  practice, 
will  be  free  of  any  errors  in  the  accepted  position  or  proper  motions 
of  the  stars.  This  can  be  accomplished  by  locating  the  points  on 
the  same  parallel  of  latitude,  and  as  nearly  as  possible  equa.ly  distant. 
Four  stations  have  been  chosen,  all  on  the  parallel  of  39  deg.  8  min. 
Two  stations  are  taken  in  the  United  States,  one  on  the  Atlantic 
coast,  and  one  on  the  Pacific  coast;  one  station  in  Japan,  and  one 
in  Italy.  At  the  present  time,  a  most  careful  examination  of  the 
topography  of  the  various  regions  in  which  stations  are  to  be  estab- 
lished is  being  made,  in  order  that  all  the  conditions  may  be  com- 
parable and  w-ell  determined.  It  is  proposed  to  carry  on  latitude 
observations  with  precision  at  these  four  stations,  for  a  period  of 
seven,  possiblv  ten.  years;  at  the  end  of  which  time  sufficient  data 
will  be  at  hand  to  predict  the  position  of  the  pole  with  all  the  pre- 
cision necessar\-  for  the  most  refined  astronomical  calculations  for 
at  least  a  century  to  come. 

The  result  of  this  international  effort  at  co-operation  seems  so 
striking,  and  the  ends  to  be  accomplished  are  so  well  worthy  the 
efforts  of  the  best  thought  and  the  best  energy  of  any  nation,  that 
it  seems  a  fitting  example  to  encourage  an  effort  of  similar  co- 
operation among  the  nations  of  the  North  American  continent. 

Note. — Since  this  paper  was  read,  the  Government  of  Mexico 
has  announced,  through,  the  Secretary  of  the  Interior,  its  readiness 
to  undertake  its  part  of  the  work  here  proposed. 

[copy.] 

To  His  Excellency  the  Governor  in  Council^  etc.: 

The  Royal  Society  of  Canada  has  the  honor  to  bring  to  the 
notice  of  Your  Excellency  a  proposal  by  Dr.  Pritchett,  Superin- 
tendent of  the  United  States  Coast  and  Geodetic  Survey,  to  measure 
an  arc  along  the  98th  meridian  from  Acapulco,  Mexico,  to  the 
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shore  of  the  Arctic  Sea  in  Canada.  Dr.  Pritchett's  views  are  ex- 
plained in  a  paper  read  by  him  at  the  last  ineeting  of  the  Society.  A 
copy  of  this  paper,  with  explanatory  maps,  is  appended. 

The  measurement  of  the  98th  meridian  has  been  in  progress  for 
some  time  as  part  of  the  general  survey  of  the  United  States.  The 
object  of  Dr.  I'ritchctt  in  urging  its  extension  through  Canada  and 
Mexico  is  to  provide  data  for  the  determination  of  the  figure  and 
dimensions  of  the  earth  and  while  from  this  point  of  view  the  work 
would  be  purely  scientific,  the  Canadian  portion  of  it  would  also 
be  of  great  practical  utility  in  forming  the  basis  of  a  thorough  geo- 
graphical survey  for  this  Dominion. 

\\'hile  it  is  true  that  the  promotion  of  science  is  mainly  due  to 
a  few  of  the  most  advanced  and  wealthy  nations  and  that  these 
nations  have  frequently  sent  expeditions,  or  established  stations 
abroad  when  information  had  to  be  obtained  in  semi-civilized  or 
wild  and  uninhabited  countries,  it  is  also  a  fact  that  the  least 
favored  of  the  civilized  nations  have  not  unfrequently  assumed  the 
task  of  assisting  science  to  the  extent  of  collecting  data  obtainable 
within  their  own  borders. 

In  the  present  instance  the  survey  is  in  progress  within  the 
limits  of  the  United  States  and  quite  recently  the  Government  of 
Mexico  has  announced  its  readiness  to  undertake  its  part  of  the 
work.  The  successful  execution  of  the  project  as  a  whole,  there- 
fore, now  entirely  depends  on  the  co-operation  of  Canada.  It  is 
respectfully  suggested,  therefore,  that  a  limited  grant  for  this  i)ur- 
pose  would  be  regarded  as  a  contribution  to  aid  in  the  general 
researches  of  the  nations  of  the  world,  while  at  the  same  time  it 
wcKiild  serve  to  inaugurate  a  very  luuch  needed  work  and  one  of 
great  practical  importance  to  the  future  of  the  Dominion. 

Extensive  triangulations  have  seldom  been  undertaken  upon 
scientific  grourds  alone;  their  primary  object  has  been  utilitarian 
and  to  provide  a  basis  for  systematic  surveys.  Without  such  a 
basis  there  is  no  finality  in  results;  the  same  ground  is  being  sur- 
veyed over  and  over  again,  as  is  the  case  in  the  Dominion,  by  the 
land  sur\'eyor.  the  geologist,  the  Railway  and  canal  engineer,  the 
hydrographer.  For  every  new  project  a  new  survey  has  to  be 
made.  The  labour  and  expenditure  on  these  surveys  would  be  con- 
siderably reduced  and  often  entirely  unnecessary  if  we  had  a  sys- 
tematic triangulation  carried  out  as  in  other  countries.  This  fact 
has  long  been  recognized  in  Europe,  where  every  country  has  been 
accurately  mapped.  Outside-  of  Europe  may  he  cited  the  United 
States,  whose  triangulation  is  well  advanced;  India,  which  offers  a 
striking  instance  of  extensive  and  well  conducted  surveys;  the  Capo 
of  Good  Hope  and  Nata'^  which  have  executed  a  joint  triangula- 
tion of  .South  .Africa;  New  Zealand,  where  triangulation  has  pre- 
ceded all  other  surveys.     It  nnist  not  be  supjioscd  that  there  were 
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no  objections  raised  in  these  countries  to  the  inception  of  the  work; 
on  the  contrary-,  it  was  frequently  opposed  by  those  who  did  not 
understand  its  practical  value,  but  their  opinions  changed  after  they 
had  been  in  a  position  to  appreciate  its  usefulness.  Of  the  survey 
of  South  Africa,  Mr.  David  Gill,  Her  JSIajesty's  Astronomer  at  the 
Cape,  says: 

"  The  influence  of  the  geodetic  survey  has  made  itself  felt  by 
raising  thie  whole  tone  of  survey  operations  in  South  Africa. 
Strongly  as  it  was  at  first  opposed  and  grudgingly  as  it  was  main- 
tained, its  advantages  are  now  fully  acknowledged,  and  by  none 
more  warmly  than  the  Surveyor-Generals  of  the  Cape  Colony  and 
Bechuanaland." 

The  triangulation  of  the  98th  meridian  would  be  for  Canada 
the  first  step  in  the  right  direction,  to  be  followed  by  others,  as  the 
resources  of  the  country  would  allow.  It  is  believed  that  an  appro- 
priation of  say  $10,000  for  a  few  years  would  be  sufficient  to  carry 
to  completion  the  measurement  of  the  98th  meridian.  The  Royal 
Society  of  Canada  strongly  recommends  such  a  grant,  and  believes 
that  the  work  wnll  be  of  great  benefit  to  Canada,  not  only  by  its 
immediate  practical  results,  biut  also  in  placing-  the  country  in  a 
more  favorable  light  before  the  scientific  world. 

And  your  memorialists  hlumbly  pray  that  Your  Excellency  will 
take  the  foregoing  facts  into  your  favorable  consideration. 
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Mr.  President, — Your  Committee  on  Drainage  begs  to  report 
as  follows: 

Some  members  of  this  committee  do  not  appear  to  take  any 
interest  in  its  report,  and  neither  attend  the  annual  meeting  of  the 
Association  nor  even  take  time  to  write  a  letter  on  what  they 
know  or  don't  know  about  drainage;  others  write  to  say  that  they 
have  been  engaged  on  work  other  than  drainage,  and  refer  the 
chairman  to  members  further  west  for  information.  From  this 
one  might  reasonably  suppose  that  very  little  work  was  now  being 
done  under  "  The  Municipal  Drainage  Act,"  or  "  The  Ditches  and 
Watercourses  Act,"  or  that  these  Acts  were  now  so  well  perfected 
that  no  further  changes  in  them  were  required,  and  that  they  were 
expressed  in  language  so  clear  and  precise  that  all  would  interpret 
and  apply  them  in  a  uniform  manner.  At  the  last  session  of  the 
Ontario  Legislature  no  amendments  were  made  to  these  two  Acts, 
but  a  slight  amendment  was  made  to  the  Municipal  Act  referring 
to  drainage  debentures.     Thoiugh  this  is  a  little  out  of  the  usual 
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course  of  events,  the  fact  ai)pears  to  be  that  the  work  of  drainage 
construction  and  repair  is  going  on  about  as  usual,  and  the  law- 
yers and  judges  are  called  in  as  heretofore  to  see  that  justice  is 
done.  Judging  from  the  reported  cases  the  amount  of  litigation 
keeps  well  up  to  the  average  of  former  years.  The  great  questions 
of  "  benefit,"  "  injuring  liability,"  and  "  outlet  "  are  still  to  the 
fore,  as  well  as  innumerable  other  details,  which  have  been  gone 
over  and  decided  by  the  Courts  in  more  ways  than  one.  Still, 
j^our  conunittee  does  not  think  it  can  make  a  better  use  of  the 
time  at  its  dis])Osal  than  to  call  attention  to  a  few  of  the  points  on 
which  decisions  have  been  given: 

I.  With  regard  to  the  "petition"  required  by  sub-section  i  of 
section  3  of  the  Municipal  Drainage  Act.  The  decision  of  Drain- 
age Referee  Britton,  in  the  case  of  Malahide  vs.  Dereham,  brings 
out  clearly  the  fact  that  the  petition  must  define  the  area  to  be 
drained  and  be  signed  by  the  majority  of  owners  of  lands  in  the 
initiating  township  to  be  benefited.  The  following  is  quoted  from 
his  report  dated  February   14th.  1895: 

"  Again  the  petition  is  not  for  the  draining  of  any  area  described 
in  the  petition.  It  is  simply  a  petition  for  the  survey  of  a  proposed 
drain  which  the  petitioners  want,  and  to  have  plans  and  specifica- 
tions, with  estimates  of  the  proposed  work  to  be  done  under  the 
provisions  of  the  Municipal  Drainage  Act,  the  drain  to  commence 
at  the  smith  half  of  lot  28.  in  the  nth  concession  of  Dereham,  to 
cross  certain  lots  in  Dereham,  to  enter  ]\Ialahide  and  cross  certain 
lots  in  that  township,  and  to  terminate  in  the  Catfish  IMarsh  drain 
in  the  township  of  Malahide.  This  is  not  for  the  drainage  of  any 
particular  area  in  Dereham.  It  is  something  persons  in  Dereham 
and  Malahide  wish  to  have  done,  but  it  does  not  give  authority 
to  Dereham  to  have  it  done  and  assess  lands  in  other  townships  for 
its  cost. 

"  When  the  townshij)  of  Dereham  undertakes  to  assess  lands 
in  Malahide,  the  onus  is  upon  Dereham  of  showing  very  clearly 
the  legal  right  to  do  so. 

"  The  petition  to  that  township  in  this  case  does  not  purport 
to  be  signed  by  the  majority  in  number  (exclusive  of  farmers'  sons 
not  actual  owners),  as  shown  by  the  last  revised  assessment  roll  to 
be  the  owners  of  the  lands  to  be  benefited  in  any  described  area 
within  the  township  of  Dereham.  It  was  not  shown  that  the  peti- 
tion was  in  fact  .so  signed  by  such  majority.  The  assessment  roll 
was  not  produced. 

"LfK»king  at  what  was  in  evidence  before  me.  this  petition  was 
not  so  signed." 

In  the  report  of  Referee  Kritton  on  the  case  of  Gosfield  South 
vs.  Mersea,  which  came  before  him  in  I'^'bruary,  1895,  we  find  that 
the  ("ouncil  of  Mersea  acted  on  a  i)etitioii  which  asked  that  lots 
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II  and  12,  concession  A,  be  drained  by  means  of  a  drain  through 
said  lots  sufficient  to  reheve  said  lots  from  injury  caused  by  waters 
brought  down  upon  them  from  the  higher  lands  to  the  north  and 
east.  The  engineer  reported  a  work  that  would  cost  $1,026,  and 
assessed  the  said  lots  11  and  12  the  sum  of  $42  in  all,  as  follows: 
For  benefit,  $20;  for  outlet  liability,  $10;  and  for  injuring  liability, 
$12.  In  the  two  lots  mentioned  there  was  an  area  of  about  35  acres 
liable  to  be  flooded. 

The  Referee  discusses  the  petition  as  follows: 

"  Again  what  was  asked  for  in  this  petition  was  not  what  was 
really  contemplated  by  section  3,  sub-section  i.  That  provides  for 
lands  ttseless,  or  comparatively  useless,  by  reason  of  surface  water 
naturally  upon  it.  Such  lands  may  be  benefited,  first,  by  the  con- 
struction of  a  drain;  second,  by  the  improving  of  a  stream,  creek, 
or  watercourse  as  therein  stated;  or,  third,  by  the  lowering  of  the 
water  of  a  lake  or  pond,  or  by  all  of  these  together. 

"  This  petition,  although  the  first  part  of  it  is  in  the  form  pre- 
scribed by  section  4  asks  for  a  drain  to  relieve  lots  11  and  12  from 
injury,  caused  by  water  brought  down  upon  them  from  the  higher 
lands  to  the  north  and  east  by  the  drains  constructed  in  what  is 
known  as  Sturgeon  Creek  and  Coulson  drain  and  other  drains. 
The  Council  cannot  do  such  a  work  merelv  because  it  is  petitioned 
for." 

2.  With  regard  to  "  benefit,"  the  following  extracts  from  the 
Referee's  report  on  the  above  case  of  Gosfield  South  vs.  Alersea 
will  aid  us  in  considering  it: 

"  Whenever  a  case  occurs  where  the  work  to  benefit  petitioners 
cannot  be  done  except  at  a  cost  far  in  excess  of  the  benefit  directly 
upon,  and  by  furnishing  an  improved  outlet  for  any  and  all  lands 
assessed,  such  work  ought  not  to  be  proceeded  with  merely  for  the 
sake  of  benefit. 

It  may  be  answered,  that  is  a  matter  of  judgment  and  discretion 
to  be  exercised  by  the  Council,  and,  if  such  is  within  the  statute, 
the  referee  has  no  jurisdiction  to  prevent  it.  I  am  of  opinion  that 
the  referee  has  jurisdiction  and  should  deal  with  it  on  an  appeal 
by  another  municipality. 

"  There  was  no  attempt  to  ascertain  the  amount  for  which  lots 
II  and  12  should  be  assessed  for  benefit,  and  that  was  necessary 
vvhatever  meaning  may  be  attached  to  the  word  "  benefit."  Mr. 
McGeorge,  an  engineer  of  large  experience,  says  he  would  first 
ascertain  what  the  assessment  should  be  for  benefit,  and  that,  in 
his  opinion,  would  be  the  amount  required  to  take  away  the  water 
that  runs  upon  these  lots  n  and  12  in  a  state  of  natiu-e.  He  docs 
not  think  that  benefit  means  all  the  advantage  that  is  to  accrue 
lo  land  bv  reason  of  taking  the  surface  water  away." 
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3.  \\  ith  re.q^ard  to  "  injurins^  liability."  the  Referee  discusses  it 
as  follows  in  the  above  case  of  Gosfiekl  South  vs.  Mersea: 

"  The  Council  may.  as  authorized  by  sub-section  3  of  section  3, 
under  certain  circumstances  and  in  a  proper  case,  without  any 
petition  proccefl  with  the  construction  of  a  drainage  work  required 
for  relieving  lands  and  roads  injured  by  water  caused  to  flow  upon 
them.  An  engineer's  report  would  be  necessary,  but  that  report 
would  be  different  from  the  present.  The  engineer  would  require 
to  determine  under  what  circumstances  such  water  was  caused  to 
flow  upon  and  injure.  It  is  not  merely  a  question  of  water  being 
brought  tlown  from  higher  lands  to  lower,  waters  tliat  might  come 
without  any  drainage  work,  but  it  is  to  be  determined  what  water 
by  any  means  by  man  employed,  is  caused  from  lands  and  roads  to 
flow  upon  and  injure  other  lands  and  roads  where  no  compensa- 
tion has  been  paid,  and  no  corresponding  benefit  conferred,  and 
having  ascertained  that  to' assess  and  charge  the  lands  from  which 
water  was  caused  to  flow  and  injure,  for  the  construction  and  main- 
tenance of  the  drainage  work  necessary  for  the  relief  of  the  injured 
lands  and  to  the  extent  of  the  cost  of  such  work." 

In  Referee  Britton's  report  in  re  Tilbury  North  vs.  Romney, 
we  find  the  following  paragraph: 

"  The  counsel  for  respondent  township  contends  that  under 
sub-section  3  of  section  3  the  engineer's  report  can  be  upheld.  I 
do  not  think  so.  I  do  not  think  sub-section  3  of  section  3  applies 
to  such  a  case  as  this  at  all.  That  sub-section  applies,  as  it  seems 
to  me.  where  in  doing  a  work  under  sub-section  i,  or  where 
a  work  has  been  done  under  that  sub-section,  water  is  caused  to 
flew  from  the  lands  or  roads  of  such  municipality,  company  or  indi- 
vidual, upon  and  injure  lands  or  roads  of  any  other  municipality, 
company  or  individual,  then  the  lands  and  roads  from  which  water 
is  so  caused  to  flow  may  be  assessed  and  charged  for  the  construc- 
tion of  the  drainage  works,  for  relieving  the  injured  lands  or  roads 
from  such  water,  and  to  the  extent  of  the  cost  of  the  work  neces- 
sary for  such  relief." 

In  the  aj)peal  of  the  townships  of  Caradoc  and  Metcalfe  from 
the  judgment  of  the  Drainage  Referee,  given  in  favor  of  Ekfrid, 
the  judgment  of  the  Referee  was  reversed  and  Osier.  J. A.,  in 
stating  his  conclusions  (November  9th,  1897).  refers  to  "  injuring 
liability"  as  follows: 

"  Assessment  for  relief  from  injuring  liabilitv  seems  to  be  the 
same  thing  as  assessment  for  what  is  defined,  or  rather  described, 
as  '  injuring  liability  '  in  sub-section  3  of  section  3.  viz.:  the  assess- 
ment of  lands  from  which  water  is  '  by  any  means  causetl  to  flow 
uj,on  and  injure'  other  lands;  the  assessment  being  for  the  cost  of 
the  rlrainage  work  necessary  for  relieving  the  injured  lands  from 
such  water." 
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4.  We  will  now  consider  some  references  relating  to  "  outlet 
liability."  In  the  above  case  of  Caradoc  and  Ekfrid,  Osier,  J. A., 
discusses  it  in  part  as  follows: 

"  Now,  the  lands  in  Caradoc  which  have  been  assessed  by  the 
engineer  already  had  an  outlet  by  means  of  Government  Drain 
Number  One,  so  far  as  they  were  directly  or  intermediately  drained 
through  it.  The  great  bulk  of  these  lands  needed  no  other  outlet 
than  that  which  they  already  had.  Their  lands  lay  high  and  the 
drainage  they  already  had  was  sutlficient  for  them,  l-'or  that  work 
they  had  already  paid,  and  what  they  are  now  charged  for  is  a  new 
work  not  giving  them  any  new  outlet.  It  is  plain  from  the  evi- 
dence of  the  engineer  that,  so  far  as  they  are  concerned,  the  work 
does  not  give  them  an  improved  outlet.  I  speak  now  of  the  great 
bulk  of  the  property  assessed,  for  there  may  be  cases  of  a  few  lots 
along  the  course  of  the  drain,  the  outlet  oi  which  is  improved,  or 
which  are  distinctly  benefited  by  the  new  work.  What  I  regard 
as  objectionable  in  the  principle  which  the  engineer  seems  to  have 
adopted  is  this,  that  to  use  his  own  language,  he  has  taxed  the 
lands  because  they  contribute  water  to  the  area  drained,  charging 
lands  W'ithin  that  area  with  outlet  expenses,  no  matter  how  remote 
they  are.  and  although  the  new  work,  or  perhaps  the  drain  itself, 
is  not  necessary  for  the  culti^■ation  or  drainage  of  the  land. 

Unless  the  work  when  constructed  would  provide  an  improved 
outlet  for  the  lands  in  Caradoc  directly,  or  as  under. the  new  Act 
may  perhaps  now  be  the  case,  indirectly.  I  cannot  see  what  power 
the  engineer  had  to  assess  them  for  such  work,  and  this  affects  so 
large  a  proportion  of  the  sum  charged  against  that  township  that 
it  appears  to  me  the  Referee  should  have  given  effect  to  Caradoc's 
appeal,  and  overruled  the  report  of  the  engineer." 

Drainage  Referee  Thomas  Hodgins,  in  an  oral  decision  given 
on  the  8th  of  October,  1898,  in  re  Wainfleet  and  Moullon,  is 
reported  in  part  as  follows: 

"  The  two  grounds  on  which  this  assessment  must  be  set  aside 
were  decided  by  the  Court  of  Appeal  some  years  ago  in  re  Orford 
and  Howard,  18  A.  R.,  496.  First,  as  to  the  meaning  of  the  term 
"  outlet,"  and  how-  an  assessment  for  it  should  be  borne,  the  obser- 
vations of  Osier,  J.  A.,  may  be  referred  to:  "The  object  was  to 
prevent  one  municipality  from  taking  advantage  of  a  drain  then 
alreadv,  i.e.,  at  the  time  the  Act  was  passed,  or  thereafter  con- 
structed bv  another  municipality,  without  contributing  to  the  cost. 
Everv  drain  into  which  another  drain  is  made  to  flow  is  an  outlet 
or  is  used  as  an  outlet  for  it;  and  unless  the  application  of  the 
section  is  limited  to  a  case  of  that  kind,  which  comes  within  its 
express  words,  the  whole  of  a  multitude  of  drainage  areas  may  be 
taxed  for  outlet  purposes  for  as  many  as  exist  between  the  water- 
slicd  and  the  point  where  the  waters  of  all  are  ultimately  discharged. 
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The  languag:e  of  the  section  in  the  two  cases  it  provides  for,  points 
to  a  direct  and  intentional  user  of  a  particular  drain,  or  of  causing 
water  to  tlow  upon  and  injure  defined  or  definable  lands.  In  the 
one  case  the  municipality  which  uses  the  constructed  drain  of 
another  merely  as  an  outlet  may  be  assessed  for  a  proportionate 
share  9f  the  cost  of  the  construction  of  the  drain  so  used." 

Referee  Hodgins  then  continues: 

"  It  may  be  laid  down  as  a  general  proposition  that  when  a  drain 
has  to  be  made  larger  than  is  required  for  the  drainage  of  the 
adjoining  lands  because  of  its  having  to  carry  ofif  the  waters  coming 
from  the  drains  of  higher  lands,  such  higher  lands  should  bear  a 
proportion  of  the  cost  of  such  larger  drain. 

■'  The  other  point  on  which  I  referred  the  report  back  to  the 
engineer  was  because  he  had  assessed  the  entire  scheme  substan- 
tially for  outlet:  that  under  the  statute  was  not  correct,  for  in 
the  same  case  of  Orford  and  Howard  Osier,  J.  A.,  says:  '  The 
assessment  being  single  (for  outlet),  in  respect  of  one  entire  scheme, 
but  made  up  partly  for  benefit,  partly  for  outlet,  and  partly  for 
relieving  lands  injured  by  water  cast  upon  them  by  Orford,  and  no 
distinction  being  made  as  to  lots  assessed  for  benefit,  injury,  or 
outlet,  I  think  the  whole  must  fail." 

The  explanations  of  various  points  in  the  Drainage  Act  given 
by  the  judges  throw  considerable  light  on  the  principles  govern- 
ing the  assessment  of  lands,  but  a  study  of  the  decisions  given 
serves  to  show  that  work  under  its  provisions  must  be  undertaken 
with  the  greatest  care,  and  even  after  a  careful  study  of  the  sec- 
tions of  the  Act  the  most  experienced  mav  have  his  report  ''  set 
aside." 

Some  proposed  amendments  to  the  Municipal  Drainage  Act.  of 
considerable  importance,  serving  to  elucidate  its  meaning  or  facili- 
tate its  working  have  been  sent  in  and  arc  appended  hereto  for  your 
consideration. 

All  of  which  is  respectfully  submitted. 

George  Ross, 

Chairman, 


QUESTION  DRAWER. 

Question  i. — Can  lands  (jf  railway  companies  be  assessed  and 
charged  for  the  constructirm  and  maintenance  of  drainage  work 
done  unfler  "The  Munici])al  Drainage  .\ct  "  ? 

.Answer. — Tliis  seeois  to  be  a  disputed  question,  and  railway 
companies  having  a  Dominion  charter  sometimes  refuse  to  pay 
their  assessment,  but  there  is  little  doubt  that  thev  arc  liable  under 
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the  Act.     Referee  Britten,  in  re  Caradoc  and  Ekfrid,  refers  to  it  as 
follows:    "The  omission  of  the  lands  of  the  railway  companies,  if. 
objectionable,  is  for  the  Court  of  Revision.     In  so  stating  I  am 
not  expressing  an  opinion  as  to  whether  railways  under  Dominion 
charter  are  subject  to  the  drainage  laws  of  Ontario  or  not. 

Question  2. — Can  a  municipality  be  compelled  to  undertake  the 
construction  of  a  drain  or  the  deepening  and  widening  of  a  drain 
or  creek  for  the  relief  of  certain  lands,  under  sub-section  3  of  sec- 
tion 3,  of  the  said  Act,  when  the  petition  required  by  sub-section  i 
of  said  section  has  not  been  presented  to  the  Council  of  said  muni- 
cipality ? 

Answer.- — Such  work  as  is  authorized  by  section  75  can  be  done 
W'ithout  a  petition.  The  Council  might  be  "  compelled  "  to  proceed 
with  the  necessary  drainage  work  by  an  action  for  damages. 

Question  3. — Can  a  Municipal  Council  take  steps  under  said  Act 
without  a  petition  for  the  construction  of  any  drainage  work,  and 
if  so  can  the  lands  benefited  by  said  work  be  assessed  and  charged 
for  the  same  as  provided  in  the  Act  for  work  done  under  petition  ? 

Answer. — Only  as  provided  for  under  section  75. 


PROPOSED  AMENDMENTS  TO  DRAINAGE  ACT. 

With  regard  to  the  report  of  the  Drainage  Committee,  I  might 
suggest  a  few  changes  in  the  Drainage  Act  to  facilitate  the  working* 
of  the  Act. 

First,  with  regard  to  bridges  between  the  travelled  portion  of 
the  highway  and  the  lands  of  private  owners. 

Under  the  provisions  of  the  Act  as  per  advice  from  solicitors 
experienced  in  drainage  matters,  the  Municipal  Council  initiating 
or  undertaking  the  work  must  build  those  bridges,  and  funds  must 
be  provided  for  construction  as  well  as  a  fund  for  maintenance  of 
such.  This  would,  perhaps,  lead  to  difficulty  and  perhaps  litigation 
between  the  ow^ner  and  the  Municipal  Council,  and  it  is  difficult  to 
state  just  what  is  a  proper  bridge,  and  in  case  of  accident  owing  to 
non-repair  the  ^Municipal  Council  would  perhaps  be  held  liable  for 
damages.  Unless  the  owners  agreed  to  accept  the  sum  set  apart  in 
the  estimates  or  "a  sum  sufficient  for  the  jDiurpose,  the  Councils  of 
fiat  and  level  townships  would  have  enormous  difficulty  in  main- 
taining the  bridges.  Again,  there  is  considerable  dispute  as  to 
whether  an  engineer  must  provide  for  maintenance  of  bridges  on 
drains  constructed  before  1894,  as  before  one  can  have  maintenance 
the  drain  must  be  constructed,  and  "  construction  "  under  the  Act 
means  the  original  opening  of  work,  and  it  is  held  by  a  member  of 
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the  Drainage  Coniniission  that  it  was  not  the  intention  to  frame  the 
section  so  as  to  provide  for  maintenance  of  drains  already  con- 
strncted,  hut  only  of  drains  to  he  constructed  after  1894. 

This  would  give  two  sets  of  drains — one  constructed  before 
1894,  on  which  the  engineer  should  not  allow  for  maintenance  of 
bridges;  and  the  other,  drains  constructed  after  1894,  on  which  he 
must  provide  for  maintenance.  A  very  complicated  state  in  drain- 
age. I  would  suggest  that  this  section  be  amended  so  that  a  sum  be 
paid  to  the  owner  instead  of  the  Municipal  Council  constructing 
and  maintaining  same,  and  that  the  amount  be  subject  to  the  same 
rights  of  a])peal  as  an  assessment  on  lands.  Also,  that  the  section 
be  so  worded  as  to  render  clear  what  bridges  the  maintenance  of 
which  is  to  be  provided  for. 

Second.  With  regard  to  section  84  of  the  Drainage  Act,  where- 
by Award  Drains  are  made  Municipal. 

When  an  award  drain  lies  in  two  townshii)s  and  the  parties  of 
the  upper  township  wishes  to  municipalize  the  award;  the  petition- 
ers in  any  described  area  in  the  initiating  municipality  must  possess 
as  well  the  majority  of  persons  interested  in  the  award  in  both 
townships. 

This  would  render  the  municipalizing  of  the  award  more  diffi- 
cult than  the  initiation  of  a  new  drain  which  in  all  justice  should 
not  be  the  case.  I  would  suggest  that  the  change  be  made  to  "  the 
majority  of  the  persons  interested  in  such  award  in  the  initiating 
township. 

A.  S.  Code, 

Alember  of  Commitee  on  Drainage. 


Disrrssiox. 

Mr.  Bowman — Those  decisions  regarding  the  different  kinds 
of  assessments  will  l)e  invaluable.  I  would  like  to  ask  if  any  of 
the  members  have  had  any  experience  in  applying  the  Mimici]>al 
Drainage  Act  in  towns  for  the  construction  of  storm  water  sewers. 
In  Ik-rlin  there  is  a  petition  for  a  large  storm  water  sewer  under 
the  Munici])al  Drainage  .\ct,  requiring  these  troublesome  assess- 
ments to  be  made  on  a  fifth  of  an  acre  lot,  and  it  seems  to  me  a 
pretty  big  undertaking,  as  there  is  about  300  acres  in  the  drainage 
area.  Has  any  gentleman  jiresent  had  experience  in  i)ro])aring 
these  assessments  ? 

Mr.  Morri.s — I  had  a  case  of  a  small  area  to  be  draimd.  Tin 
application  was  under  the  Ditclus  and  Watercourses  Act.     It  was 
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found  the  only  possible  way  to  get  rid  of  the  water  was  to  go 
through  a  village.  On  reading  the  Ditches  and  Watercourses  Act, 
my  own  opinion  was  that  it  was  never  intended  to  cover  expensive 
storm  water  drainage;  that  it  was  impossible  to  act  under  that;  so 
W'C  got  legal  advice  on  the  question,  and  the  opinion  was  that  we 
could  not  use  the  Drainage  Act  to  get  rid  of  the  water;  it  was  never 
intended  that  storm  water  drainage  should  be  bv  means  of  assess- 
ment— that  is.  under  the  Municipal  Act,  no  assessment  could  be 
put  in  in  that  way  except  bv  means  of  petition,  local  improvement. 
I  thought  I  would  go  for  better  advice,  and  I  got  the  advice  of  a 
gentleman  retired  from  the  profession  of  the  law,  who  had  a  good 
deal  to  do  with  that  class  of  work,  and  his  opmion  was  he  did  not 
think  there  was  any  legal  way  whatever  to  get  rid  of  the  water — 
that  is.  to  build  an  expensive  sewer.  He  recommended  me  to 
refer  back  the  report  for  a  new  award.  I  understand  there  are  a 
number  of  applications  endeavoring  to  make  the  Drainage  Act  and 
the  ^Municipal  Act  do  what  it  was  intended  that  the  Ditches  and 
V\'atercourses  Act  should  do — that  is.  the  drainage  of  surrounding 
lands  in  the  outskirts  of  small  mimicipalities.  And  I  think  it  pos- 
sible there  might  be  some  amendment  probably  to  the  Drainage 
Act  that  might  include  cases  of  that  kind,  not  under  the  Municipal 
Act  at  all.  but  under  the  Drainage  Act. 

■Mr.  Van  Buskirk — I  took  a  case  to  a  solicitor.  We  v.anted  to 
put  in  a  storm  sewer.  The  trouble  is  that  the  sanitary  sewer  is 
already  in  and  assessments  have  been  made  for  that.  The  solicitor's 
opinion  was  that  it  could  not  be  put  in  under  the  local  improve- 
ment clauses  of  the  ^Municipal  Act.  without  petition,  and  it  could 
not  be  put  in  under  the  drainage  clauses  of  the  ^lunicipal  Act  with- 
out petition,  and  it  is  impossible  to  get  a  petition  for  either  one  of 
them,  so  I  concluded  to  advise  the  Council  to  pay  for  it  out  of  the 
general  fund.  To  submit  a  by-law  to  the  people  raising  money  to 
do  so  under  the  present  state  of  the  law  is  the  only  way  I  see  of 
doing  it.  There  ought  to  be  some  amendment  to  the  local  improve- 
ment clatises  of  the  ^lunicipal  Act  empowering  us  to  put  in  storm 
sewers. 

Mr.  Bowman — On  what  grounds  did  the  solicitor  rule  that  yoti 
could  not  put  in  a  storm  water  sewer  under  the  Drainage  Act  ? 
We  know  previous  to  1894  the  Drainage  Act  and  the  Municipal 
Act  were  all  mixed  up  together. 

Mr.  Van  Buskirk — He  did  not  say  we  could  not.  It  could  not 
be  done  without  petition.     He  said  it  might  be  done. 

"Mr.  Bowman — To  make  it  under  the  Municipal  Drainage  .\ct 
vou  have  to  have  a  petition  of  the  majority  of  the  owners  benefited 
in  anv  described  area.     But  it  seems  to  me  it  is  perfectly  applicable 
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to  one  municipalitv  at  least,  and  if  you  can  go  from  one  township 
to  another  why  cannot  you  go  from  a  town  or  a  village  to  include 
lands  outside  of  the  corporation  in  the  township. 

Mr.  Morris— The  difficulty  was  we  were  unable  to  get  a  peti- 
tion. Parties  not  interested  did  not  want  the  storm  water  sewer 
and  vet  if  it  was  constructed  at  the  expense  of  those  who  were 
anxious  to  have  it  the  others  would  get  the  benefit.  They  were 
draining  into  it  and  were  not  paying  for  it. 

Mr.  Ross — I  think  if  you  get  the  majority  of  the  certain  section 
that  was  to  be  benefitted,  they  could  put  in  the  drain,  and  could 
assess  other  parties  directly  benefitted  for  improved  outlet  only. 
With  regard  to  the  Local  Improvement  Act  you  can  only  assess 
jarties  that  are  directly  benefitted.  You  cannot  assess  for  outlet 
at  all.  That  is  the  trouble  with  the  Municipal  Act  under  which 
local  improvements  generally  come. 


REPORT    OF    COMMITTEE   ON    LAND    SURVEYING. 


Mr.  President. — Your  Committee  beg  to  report  that  so  far 
■as  they  have  been  able  to  ascertain  Land  Surveyors  in  the  Province- 
have  had  a  fairly  successful  year. 

Several  members  have  reported  that  the  amendments  of  1897 
to  the  Survey  Act  have  given  general  satisfaction,  especially  the 
running  of  lines  on  the  astronomic  course  in  the  Huron  and  (Jttawa 
territory. 

The  Ojnnnitttf  arc  pleased  to  note  that  the  Council  have  been 
successful  in  putting  a  stop  to  illegal  practice  in  different  parts  of 
the  country,  and  this  must  i)rove  of  great  service  to  surveyors  in 
the  newer  parts  of  the  country  and  throughout  the  mining  districts. 

The  Connnittee  are  al.^o  pleased  to  note  that  the  Engineers* 
Lill  for  inct»ri)uratinn.  now  before  the  Legislature,  is  receiving  the 
attention  of  the  .\ssociation. 

A  lunnber  (jf  (|ucstions  in  surveying  have  been  sent  in.  These, 
with  replies,  are  appended  hereto. 

-Ml  of  which  is  respectfully  submitted. 

A.    NiVKN,   Chairman. 
March  ist.  1899. 
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QUESTION  DRAWER. 

Question  i. — On  what  bearing  should  the  Hne  between  lots  20 
and  21  be  run  ?  The  lines  between  lots  are  not  shown  in  notes 
of  original  survey  (which  was  a  traverse  of  Longwood's  Road), 
except  the  line  between  lots  13  and  14,  which  was  run  as  shown 
on  plan.  The  original  plan  gives  the  bearing  X.  16  deg.  W.  mag. 
to  the  line  between  lots  17  and  18.  which  was  evidently  intended 
lor  governing  line.  ^lag.  var.  o'  45'.  Longwood's  Road  is  not  on 
our  course. 

Answer. — Run  at  angle  27  deg.  45  min.  with  line  between  lots 
13  and  14.     (Sec.  25,  cap.  181). 

Question  2. — In  this  case  the  front  line  of  the  last  6  lots  of  con.  3 
is  entirely  obliterated,  and  no  points  in  front  of  said  lots  can  be  ob- 
tained by  evidence  as  to  the  original  line  eastward  from  the  south- 
west angle  of  lot  19.  The  Colmcil  require  the  line  correctly  located 
in  front  of  said  lots.  How  is  it  to  be  done  ?  Con.  3  is  5  chains 
longer  than  con.  2.  To  divide  equally  on  east  boundary  would 
cause  much  confusion. 

Answer. — Divide  proportionately  on  east  boundary  and  con- 
nect south-east  angle  of  lot  24  thus  established  with  post  at  south- 
west angle  of  lot  19  by  a  straight  line. 

Question  3  A. — How  would  you  re-establish  line  between  con- 
cessions ten  and  eleven,  in  this  case,  across  lots  one  and  two  ? 
There  is  an  old  post  corner  of  lot  i,  con.  10,  south  boundary.  All 
old  blazes  and  posts  on  concession  line  have  been  obliterated  by 
^re.  Centre  line  of  concession  was  originally  run  from  south 
boundary  across  lots  i  and  2,  and  as  shown  by  dotted  line  to  the 
west  boundary.  Afterwards  lots  51,  52,  53.  and  54  were  surveyed 
off  by  another  surveyor  under  instructions  from  Department,  who 
mentions  in  notes  that  distance  from  south  side  of  river  along  west 
boundary  south  14  deg.  50  min.  E.  "to  limitation  of  nth  con.  is 
40  chains  60  links,  as  shown  on  sketch."  Xo  mention  made  in  field 
rotes  of  rear  of  lot  53  intersecting  concession  line. 

Answer.^Follow  original  survey  of  con.  11,  establish  intersec- 
tion of  front  of  same  with  west  boundary,  according  to  original 
notes,  and  connect  with  point  opposite  south-west  angle  lot  i, 
con.  10. 

Question  3  B. — How  would  you  run  lines  between  lots  2  and  3 
and  between  3  and  4,  in  the  township  of  Brtiidenell.  How  would 
>ou  run  line  between  lots  285  and  286.  Range  R  north  ?  Suppos- 
ing none  of  side  lines  between  lots  280  to  290,  inclusive,  have  been 
nm  prior  to  Julv  ist,  1897.  would  you  run  on  astronomic  course 
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of  line  betAveen  280  and  281,  as  shown  in  field  notes,  or  on  course 
of  line  as  posted  on  ground  ? 

Answer. — Run  on  astronomical  course.  Divide  proportionately 
along  concession  line  between  10  and  11,  and  if  no  lines  run  in 
block  prior  to  ist  July,  1897,  run  on  astronomic  course. 

Question  4. — A  private  survey  was  made  by  me  for  "  A  "  of 
parts  of  lots  2-/,  28,  and  29,  in  the  B.  F.  and  1st  Concessions  of 
Saltfleet,  and  the  boundaries  thereby  ascertained  were  marked  by 
cut.  stone  monuments,  planted  with  centres  upon  the  lines.  After 
the  completion  of  the  work,  an  unfriendly  neighbor,  "  B,"  owning 
adjoining  land,  though  not  deprived  of  any  acreage  by  the  line 
surveyed,  removed  two  of  my  monuments,  throwing  thiem  to  one 
side,  and  inscribing  thereon,  "  The  man  who  planted  these  had  a 
\\ —  of  a  cheek."  I  wish  to  know,  ist,  if  "  B  *'  was  justified  in 
removing  the  said  monuments  ?  and,  2nd,  if  not,  can  our  Associa- 
tion properly  proceed  against  ''  B  "?  and,  third,  if  our  Associa- 
tion has  the  right  to  proceed  against  him,  are  we  not  morally  bound 
to  do  so,  in  order  that  the  acts  of  our  profession  may  be  respected  ? 

Answer. — i.  Was  not  justified.  2.  Do  not  think  the  Council 
would  be  warranted  in  incurring  expense  for  protection  of  mem- 
bers' clients. 

Question  5. — In  running  line  between  lots  2  and  3,  con.  2,  the 
original  post  on  north  side  of  road  being  lost,  which  post  would 
you  start  from,  that  at  A  or  B  ?  Which  constitutes  the  ''  best 
evidence  "  of  the  location  of  the  lost  corner  at  C  ?  The  posts  at  A 
and  B  have  neither  of  thiem  been  moved  since  original  survey, 
but  were  carelessly  planted  in  that  survey,  and  are  not  in  line. 
To  start  from  B  would  make  the  lot  4  links  narrower  than  if  the 
line  was  run  from  A.     Sub-sec.  2.  sec.  37,  chap.  181. 

Answer. — From  the  post  at  B. 

Question  6. — In  part  of  Division  B,  in  Guelph  Township  (Can- 
ada Company  survey),  the  side  lines  were  run  in  the  original  sur- 
vey, but  not  the  concession  lines.  According  to  the  field  notes 
a  road  allowance  was  left  between  cons.  4  and  5,  at  the  lines  be- 
tween lots  2,  3,  and  3-4,  but  no  road  is  shown  in  the  notes  of  the 
lines  between  lots  4-5,  5-6,  6-7,  nor  7-8.  The  plan  shows  a  road 
right  throtugh,  as  on  the  annexed  tracing.  The  patents  of  the 
south-west  halves  of  lots  5  and  6,  con.  4,  give  metes  and  bounds, 
and  refer  to  a  road  allowance  between  concessions  4  and  5.  The 
patent  of  the  south-west  half  of  lot  7,  con.  4,  gives  metes  and 
bounds,  but  does  not  mention  a  road  allowance.  Lots  6  and  7,  con. 
5.  are  described  in  patent  by  number  only.  A  road  has  always  been 
open  across  lots  4  and  5,  but  none  across  lots  6  and  7.    The  Tow^n- 
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ship  Council  now  wish  to  have  tlie  road  allowance  located  with  a 
view  to  selling  to  the  adjoining  owners.  Is  there  a  road  allowance 
there,  and  if  so,  how -should  it  be  located  ?  Should  the  whole  of 
such  allowance  be  taken  oflf  the  fifth  concession,  as  appears  to 
have  been  done  across  lot  5  ?  In  calculating  the  areas  for  patent 
of  6  and  7,  con.  5,  there  had  apparently  been  fifty  links  deducted 
from  the  chainage  given  in  the  notes. 

Answer. — Would  reconmiend  a  municipal  survey,  which  should 
be  executed  under  the  advice  of  the  township  soHcitor.  When  con- 
firmed by  the  Commissioner  the  dispute  would  be  settled  (sub-sec. 
45  of  s.  14.  chap.  181). 

Question  7. — In  the  opinion  of  your  Committee,  what  is  the 
custom  of  land  surveyors  in  fixing  the  shore  line  of  a  lake  or 
river  ? 

Answer. — To  take  the  high  water  mark,  which  is  the  line  of 
vegetation. 


DISCUSSION. 

Mr.  Xiven  replied  to  certain  questions  with  illustrations  on  the 
blackboard.  He  then  referred  to  c|uestion  number  4.  which  had 
been  ])resented  to  him  coming  from  Hamilton,  and  said: 

I  sympathize  very  much  with  the  surveyor  in  this  case.  I  think 
when  surveyors  plant  posts  or  monuments,  in  this  case  stone  monu- 
ments, it  is  very  wrong  for  any  person  to  come  and  interfere  with 
them.  I  have  always  thought  that  a  monument  planted  by  a  sur- 
veyor should  be  held  to  be  sacred,  as  it  were,  until  removed  by 
some  proper  authority,  and  although  I  do  not  see  exactly  how  the 
Association  could  interfere  in  this  case,  I  think  that  the  surveyor  is 
entitled  to  the  moral  support  of  the  Association,  and  if  anything 
can  be  done  to  help  him  in  this  case  it  should  be  done. 

Mr.  Tyrrell — I'eing  the  surveyor  in  this  case  referred  to.  I 
naturally  feel  strongly  on  the  subject.  B.,  who  is  referred  to  in 
the  f|uestion.  is  making  (|uite  a  boast  round  Hamilton  of  his  action 
in  the  matter — of  the  way  in  which  he  has  disregarded  the  survey, 
and  considers  our  work  of  no  consequence  whatever.  We  ought 
in  some  way  to  try  and  insist  on  our  acts  being  respected.  I  would 
not  like  the  Association  to  go  into  expensive  costs  in  litigation, 
but  we  might  do  something  in  the  way  of  warning  this  individual 
of  the  consequences  which  he  is  laying  himself  open  to. 

Mr.  Niven — If  I  understand  the  Criminal  Code,  the  man  wlio 
threw  those  monuments  out  left  himself  liable  to  be  proceeded 
against. 
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'Sir.  Dickson — I  think  the  cUent  should  proceed. 

Mr.  Kirkpatrick — Was  it  because  they  encroached  on  his  land  ? 

Mr.  Tyrrell — He  does  not  express  any  theory  in  regard  to  them 
at  all.  He  was  not  consulted  in  regard  to  making  this  survey.  It 
is  true  the  monuments  were  on  his  side  of  the  fence.  Being  a 
worm  fence  one  of  them  was  directly  on  the  centre  of  the  old  fence 
at  one  end  and  at  the  other  there  was  nothing  but  an  old  brush 
fence,  and  it  was  not  supposed  to  be  the  true  line,  which  came 
some  few  feet  in  on  his  place. 

Mr.  Kirkpatrick — Supposing  the  stone  monuments  had  not 
been  planted  there  and  a  post  had  been,  and  he  pulled  that  post 
up,  that  post  was  there  to  define  the  boundary  line  between  his 
land  and  this  widow's.  Surely  if  he  pulled  up  that  post  and  threw 
it  away,  he  would  lay  himself  open  under  the  Survey  Act.  No 
man  shall  disturb  any  man's  landmark.  He  may  say  it  is  not  mine, 
but  it  was  hers,  and  certainly  you  cannot  plant  a  post  between  two 
joeople's  land  unless  you  encroach.  If  you  plant  a  six-inch  square 
post,  the  universal  practice  is  to  plant  three  inches  of  that  on  one 
man's  land  and  three  inches  on  the  other,  so  that  the  centre  of  the 
post  shall  be  the  dividing  line.  And  then,  on  a  similar  argument, 
if  you  plant  a  monument  six  inches  square,  of  course  it  might  be 
possible  to  plant  it  wholly  on  her  land  and  let  the  edge  be  his,  but 
that  would  not  be  the  ordinary  custom  with  the  surveyor,  because 
a  stone  monument  is  marked  generally  with  a  cross  or  pointed  at 
the  top,  and  the  extreme  top  is  the  centre.  Of  course  he  may  dis- 
pute vour  survey,  but  that  is  not  the  question.  I  think  the  client 
ought  to  bring  the  action. 

Mr.   Niven — I    think    his    act    would    make    him    amenable  to 
the  law,  and  it  would  be^a  simple  matter  to  punish  him. 

Mr.  Dickson — I  had  a  case  in  the  Township  of  Cavan,  where 
I  ran  a  line  and  the  man  deliberately  went  and  pulled  up  all  my 
pegs.  He  was  summoned  by  my  client  before  the  Police  Magis- 
trate at  Port  Hope,  and  he  threw  it  out  altogether.  The  Police 
Magistrate  said  there  was  no  law  for  it.     He  had  no  jurisdiction. 

Mr.  Bowman — The  Council  might  obtain  the  opinion  of  a  soli- 
citor in  the  matter,  and  if  the  action  of  this  Hamilton  party  was 
against  the  solicitor's  advice,  then  have  him  warned  to  have  the 
monuments  put  back  and  pay  for  the  cost  of  putting  them  back. 
There  seems  to  be  a  ditterence  of  opinion  as  to  our  rights  in  the 
matter,  and  the  Association  has  funds  and  could  get  this  thing 
looked  into,  and  a  report  made,  and  an  opinion  given  by  some 
lawyer  of  good  standing. 
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Mr.  Wicksteed — It  would  give  us  strength.  It  does  away  with 
the  vaUie  of  the  Association  as  a  society  if  we  do  not  assist  each 
Other  in  these  matters. 

The  President — Section  42  of  the  Sur\'ey  Act  says,  (Reads.) 

!Mr.  Jones — It  seems  to  me  we  have  taken  action  in  other  cases 
perhaps  somewhat  diflfering  from  this.  We  have  obtained  sohcitors' 
opinions,  and  I  think  in  some  cases  prosecution  has  been  made. 
This  seems  to  be  a  straigrht  case  of  law,  and  where  the  local  sur- 
veyor could  probably  take  action.  I  think  the  Council  of  the  Asso- 
ciation should  write  to  this  man  requiring  him  to  replace  the  posts 
and  threatening  a  law  suit  if  he  does  not  do  so. 

Mr.  Wicksteed — I  think  that  should  be  done.  Anything  the 
Association  can  do  to  support  Mr.  Tyrrell  should  be  done,. 


REPORT  OF  EXTERTAIXMEXT  COMMITTEE,   1899. 

Mr.  President. — Your  Entertainment  Committee  for  1898-9 
beg  to  report  as  follows : 

The  fourteenth  annual  dinner  of  the  Association  was  held  at 
McConkey's  Restaurant  on  the  evening  of  ist  March,  1899.  A 
large  number  of  members  of  the  Association,  with  their  guests  and 
friends,  attended,  and  the  members  were  especially  pleased  to  have 
with  them  Sir  Sandford  Fleming,  one  of,  if  not,  the  oldest  and 
most  distinguished  member  of  the  profession  in  Canada.  The 
guest-list  also  included  Mr.  Aubrey  White,  Assistant  Commis- 
sioner of  Crown  Lands,  ()ntario;  Mr.  \\'.  T.  Jennings,  President 
Canadian  Society  of  Civil  Engineers;  Mr.  C.  H.  Rust.  City  En- 
gineer, Toronto;  Mr.  Kivas  Tully.  Department  of  Public  Works, 
<  )ntano.  and  Messrs.  F.  W.  Jarvis  and  J.  S.  Robertson,  repre- 
senting resi)ectively  the  legal  profession  and  the  press. 

Tlie  chair  was  taken  by  yourself,  as  President  of  the  Asso- 
ciation, and  the  vice-chair  by  the  \'ice-Presi(lent.  Mr.  Bow- 
man, and  after  all  had  had  sufficient  of  the  good  things 
]r()vided  by  "  mine  host  *'  for  the  occasion,  the  following 
pmgranune  was  carried  out:  Toast,  "The  Queen,"  pro- 
posed in  loyal  terms  by  the  President  and  followed  bv  the  sing- 
ing of  the  National  anthem.  Toast.  "  Canada."  proposed  by  the 
President.  rcsi)ondcd  to  by  !^ir  Sandford  Fleming,  who  related  a 
number  of  interesting  episodes  of  his  earlier  davs.  Song,  "  Tlie 
Maple    Leaf."     Tr>ast,  "  Ontario,"    proposed     by    the     President. 
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responded  to  in  eloquent  terms  by  Air.  Aubrey  White.  Songs, 
Mr,  Bennett,  "  The  Flying  Alachine"  and  "Just  One  Girl."  Toast, 
*'  Sister  Societies."  proposed  by  \'ice-President,  responded  to  by 
Mr.  Jennings,  Mr.  Rust-  and  Prof.  Galbraith.  Toast,  "  Learned 
Professions,"  proposed  by  \'ice-President,  responded  to  by  Mr. 
Kivas  Tully  and  Mr.  F.  C.  Jarvis.  Song,  Mr.  Niven.  "  The  British 
Lion."  Recitation.  Mr.  Jones,  "  Sergeant  What's  His  Xame." 
Toast.  '■  The  IVesident,*'  proposed  by  Sir  Sandford  Fleming,  re- 
sponded to  by  Mr.  Gibson.  Songs  by  Messrs.  Sewell,  Benson 
Leigh,  and  Mr.  Bennett.  Toast,  "  The  Entertainment  Committee," 
proposed  by  Mr.  Morris,  responded  to  by  Mr.  Walker.  "  Auld 
Lang  Syne  "'  and  "  Ciod  Save  the  Queen  ''  concluded  a  most  enjoy- 
able evening's  entertainment. 

Your  Committee  consider  themselves  fortunate  in  being  able 
to  secure  the  services  of  Mr.  Harry  Bennett-  a  humorous  vocalist, 
whose  selections  during  the  evening  were  very  much  appreciated. 
A  diagram  showing  the  names  of  members  and  guests  present  is 
attached  hereto.  A  statement  of  receipts  and  disbursements  has 
been  filed  in  the  office  of  the  Secretary-Treasurer. 

All  of  which  is  respectfully  submitted. 

A.  P.  Walker, 
Chairman    Entertainment    Committee. 


REPORT  OF  COMMITTEE  OX  ENGINEERING. 


Mr.  President, — Circumstances  conspired  to  prevent  the  mem- 
bers of  the  committee  meeting  on  P'ebruar^'  28th,  as  per  pro- 
gramme, but  the  committee  has  not  been  idle  during  its  term  of 
office,  as  is  evident  from  the  number  of  papers  on  engineering  sub- 
jects prepared  for  the  annual  meeting. 

The  Chairman  and  the  majority  of  the  committee  agree  that 
papers  descriptive  of  proposed  works  that  could  possibly  be  classed 
as  "  promoters'  schemes  "  should  not  appear  in  printed  proceed- 
ings of  the  Association. 

In  IcKjking  through  the  proceedings  for  the  last  few  years  there 
will  be  found  ])apcrs  on  mines,  power  schemes,  railway  lines,  etc., 
that  in  our  ojjinion  detract  from  the  dignity  of  the  profession,  and 
we  would  suggest  that  the  mcoming  Council  send  a  circular  to  each 
member  of  the  AssfKiation  announcing  that  papers  of  this  character 
are  not  desired,  although  matters  of  this  kind  may  be  discussed  at 
the  annual  meeting. 

Willis  Chipman, 

Chairman. 


PAPERS. 


[This  Association  is  not  responsible  as  a  body  for  the  opinions  expressed  in  its  Papers 
by  Authors.'^ 

PROGRESS  OF  GOLD  MINING   IN    THE    CEN- 
TRAL GOLD  BELT  OF  THE  RAINY 
RIVER    DISTRICT. 

By  H    W.  SELBY. 
Dinorwic. 


Having  read  the  interesting  paper  on  the  above  subject  in  the 
Lake  of  the  \\'oods  District,  by  H.  DeQ.  Sewell,  O.  L.  S.,  at  the 
last  annual  meeting  of  the  Association,  I  have  deemed  it  right  to 
draw  the  attention  of  the  members  to  what  is  being  done  in  the 
central  part  of  the  Rainy  River  District,  of  which  1  believe  very 
little  is  generally  known. 

It  may  be  interesting  to  know  that  this  belt  has  an  area,  so  far 
as  prospected  and  surveyed,  of  about  2,200  square  miles,  extending 
south-west  from  Dinorwic,  on  the  C.  P.  R.  about  50  miles  and 
about  40  miles  northeast,  with  a  width  of  about  24  miles.  Within 
this  area  the  formation  is  mostly  Huronian. 

A  glance  at  the  very  excellent  map  of  the  district  described, 
issued  by  the  Crown  Lands  Department  last  year,  will  serve  to 
assist  in  the  comprehension  of  the  enormous  amount  of  work  done 
in  the  short  time  which  has  elapsed  since  the  first  prospecting 
was  done  within  this  belt,  and  although  many  of  the  plans  have 
not  been  fyled,  still  you  will  appreciate  the  fact  that  the  poor  fly- 
eaten,  mosquito-tormented,  and  hornet-stung  surveyor  has  not 
been  idle,  and  that  through  perils  by  land  and  perils  by  water,  and 
through  many  tribulations,  he  should  be  congratulated  on  fur- 
nishing the  Crown  Lands  Department  with  so  much  valuable 
information  at  so  little  cost  to  the  country. 

It  is  a  matter  of  history  that  before  July,  1895,  only  a  dozen 
mining  locations  had  been  surveyed  within  the  belt  here  described, 
and  to  Mr.  Gillon,  O.  L.  S..  of  Fort  Frances,  and  myself  fairly 
belong  the  honor  pf  being  the  pioneers  in  this  work. 


68  ASS(»CIATlt)X    OF   OXTARIC)    LAND    SIKXEVOKS. 

It  is  but  fair  to  add  that  tliroughoiit  the  whole  of  this  district 
very  few  locations  were  surveyed  that  were  not  prospected  for 
gold,  and.  though  in  a  few  instances  only  ordinary  indications  were 
the  result,  still  on  the  majority  of  them  good  panning  veins  are 
found. 

In  the  spring  of  1896  the  prospecting  element  began  to  be 
very  much  interested  in  the  ]\Ianitou  District,  it  being  the  south- 
westerly portion  of  this  belt.  In  the  same  spring  another  set  of 
prospectors  entered  the  country  north-east  of  DiMorwic,  now  known 
as  the  Minnietakie  District,  and  gradually  the  two  have  been  con- 
nected by  surveys,  until  now  we  see  development  work  quietly  but 
persistently  going  on  from  one  end  of  the  central  gold  belt  of  the 
\\'estem  Ontario  gold  fields  to  the  other. 

In  August.  1897.  I  had  the  honor  to  be  called  to  pioneer  a 
new  district,  now  known  as  the  New  Klondike,  named  so  from 
the  fact  that  placer  mining  was  thought  possible,  and  considerable 
excitement  was  created  by  the  dirt  in  several  gulches  showing 
rich  pannings.  Nothing  further  has  been  attempted  in  placer  min- 
mg.  as  the  quartz  veins,  being  of  so  rich  a  nature,  all  efforts  have 
been  turned  towards  their  development.  The  results  so  far  have 
not  been  disappointing,  and  some  of  us  may  live  to  see  that  dis- 
trict bearing  its  share  in  the  honor  and  glory  which  the  central 
gold  l)elt  is  designed  to  receive;  but  the  proverbial  hesitation  of 
Canadians  to  venture  their  money  in  untried  localities  is  having  its 
influence  on  the  development  of  the  country,  which  may  be  aptly 
illustrated  by  the  following  incident: 

One  day  meeting  a  Yankee  Irisli  prospector  in  his  canoe,  he 
was  asked  how  Itc  was  making  it  go.  "  Och,"  he  says.  "  is  it  how 
oime  making  it  go.  your  asking  ?  Well,  not  very  good:  Canada 
is  too  slow.  We  have  lived  just  forty  years  too  soon."  Joking 
aside,  if  the  wealthy  men  of  Canada  could  conceive  of  the  immense 
wealth  which  nature  has  stored  up  in  their  own  country,  instead 
of  sending  their  money  outside  for  investment  they  would  keep 
some  of  it  at  least  to  develop  this  mineral  wealth,  which,  as  loyal 
and  patriotic  citizens  is  expected  of  them,  and  not  remain  under 
the  stigma  which  they  are  by  not  only  my  Irish  friend,  but  all 
those  who  have  seen  this  part  of  the  Ontario  gold  fields  in  its  pro- 
cess of  development. 

I  have  shown  you  thus  far  how.  in  the  short  space  of  three 
years,  this  immense  tract  of  land  has  been  explored  and  what  was 
thought  to  In-  the  best  of  it  surveyed;  and  I  would  be  pleased  to  go 
into  detail  and  describe  each  property  and  the  improvements 
thereon,  but  that  would  take  more  of  your  time  than  I  have  any 
desire  to  occupy.  Suffice  it  to  say  there  arc  now  which  I  know 
of  10  shafts  down  100  feet.  20  shafts  down  75  feet,  20  shafts  down 
50  feet,  and  many  others  from  25  to  40  feet.     One  shaft  onlv  has 
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reached  the  depth  of  200  feet,  which  is  on  HW  419,  in  the  New 
Klondyke,  and  owned  by  the  Northwestern  Ontario  Gold  Mining 
Company.  This  vein  has  developed  from  a  stringer  to  a  width  of 
5  feet,  retaining  its  values.  A  stamp  mill  is  to  be  installed  during 
the  coming  season. 

One  stamp  mill,  '  The  Haycock,"  only  has  been  erected  until 
this  winter  the  Barker  Bros,  put  in  a  Tremaine  steam  stamp  mill 
for  testing  location  HW  339,  on  the  Lower  Manitou.  The  result 
has  been  so  satisfactory  that  they  have  completed  the  purchase  of 
the  said  property  for  $10,000. 

In  the  Minnietakie  section,  on  105  S.  V.,  development  work 
was  carried  on  last  winter  and  part  of  the  summer.  A  shaft  was 
sunk  65  feet  and  a  crosscut  of  35  feet  in  solid  cjuartz  by  the  John 
Sykes  Alining  Co..  and  the  assays  proving  so  satisfactory  the  Com- 
pany are  now  putting  in  a  ten-stamp  mill  and  a  saw-mill  to  cut  the 
lumber  and  timbers  for  the  buildings  required. 

In  the  Upper  Manitou  section,  "  The  Independence,"  HP.  3S7, 
has  been  constantly  worked  for  a  year.  Three  shafts  have  been 
sunk,  one  to  a  depth  of  100  feet,  and  a  crosscut  of  17  feet  in  solid 
quartz  and  a  drift  along  the  vein  from  No.  i  shaft  to  No.  2.  The 
Company  are  now  installing  a  lo-stamp  mill,  which  shows  that  the 
results  have  been  fully  up  to  expectations. 

There  are  rumors  of  other  Companies  putting  in  stamp  mills 
the  coming  season,  but  the  fact  that  so  much  work  has  been  done 
and  so  few  mills  put  in  is  to  be  taken  as  a  good  indication  rather  than 
otherwise.  A  stamp  mill  is  not  required,  is  a  much  larger  expense 
to  establish  than  people  generally  imagine,  and  if  from  any  cause 
a  Company  ceases  to  operate  condenms  a  property,  until  sufficient 
development  work  has  been  done  to  give  a  fairly  correct  idea  of 
the  ore  in  sight  and  its  value.  Here,  again,  comes  in  the  lament- 
able cr\',  "  Oh  for  some  of  the  almost  idle  money  of  the  wealthy 
to  bring  to  light  the  unlimited  mineral  resources  of  Ontario!" 

Reference  has  already  been  made  to  the  fact  that  three  years 
ago  this  mineral  belt  was  practically  unknown.  Still,  so  much 
importance  is  attached  to  the  future  success  of  this  district  that 
the  Government  have  spent  about  $10,000  in  opening  up  roads 
and  improving  navigation;  and  to  facilitate  business  and  to  meet 
the  requirements  of  the  district  the  C.  P.  R.  has  built  three  new 
stations  at  Dryden,  Wabigoon  and  Dinorwic,  with  ajl  the  accom- 
panying buildings,  sidings,  etc.,  and  at  Dyment  sidings  and  a  tlag 
station,  for  the  winter  traffic  to  the  New  Klondyke. 

In  that  time  (three  years)  villages  have  grown  at  the  above 
three  places,  stores,  hotels,  churches,  schools,  and  all  the  necessary 
dwellings  have  grown  up  where  three  years  ago  the  virgin  forest 
reigned  supreme.  Steamboats  run  from  all  three  ])lac€s  to  assist 
in  the  work  of  opening  up  the  coimtry,  which  is  slowly  but  surely 
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being  accomplished,  and  with  the  unstinted  use  of  pluck,  elbow- 
grease,  and  capital,  nothing  can  prevent  the  central  gold  belt  of 
the  Rainy  River  District  from  having  a  place  among  the  great 
gold-producing  areas  of  the  world. 

In  conclusion,  let  me  say,  our  mineral  resources  may  be  the  best 
in  the  world  or  they  may  Idc  worked  more  economically  than  any 
others,  but  we  cannot  expect  foreign  capital  to  become  interested 
until  Canadians  show  their  confidence  in  their  country  by  ventur- 
ing to  go  down  after  the  yellow  stuff,  and  thus  prove  to  the  world 
what  some  of  us  are  now  satisfied  would  be  the  result. 


DISCUSSIOX. 

Mr.  Tyrrell — I  was  personally  very  much  interested  in  this 
j-aper.  I  know  some  of  the  properties,  and  I  am  glad  to  hear  of 
their  success. 

I  think,  as  the  author  of  the  paper  is  not  present,  w^e  should 
depart  from  our  rule  and  move  him  a  vote  of  thanks,  and  I  have 
much  pleasure  in  doing  so.  Seconded  by  Mr.  James  Dickson, 
and  carried. 

Mr.  Kirkpatrick — This  paper  has  given  us  a  great  deal  of  infor- 
mation which  will  prove  very  valuable.  Mr.  Selby  has  done  some- 
thing that  others  have  not  done,  giving  us  the  exact  location  on 
which  the  development  work  is  being  performed.  He  mentions 
one,  I  think  it  is  H.  W.  339.  I  hope  the  owners  may  be  successful. 
because  they  are  going  in  pretty  extensively.  When  I  was  in  Rat 
Portage  a  couple  of  years  ago  prospectors  were  going  back  into 
Keewatin  a  couple  of  hundred  miles.  I  understand  Mr.  Tyrrell 
went  up  with  them. 

Mr.  Tyrrell — I  think  they  did  make  quite  a  discovery  up  in 
Keewatin.  but  the  great  distance  made  it  rather  impracticable  to 
work  the  property;    that  was  the  conclusion  we  came  to. 

The  vein  was  only  six  inches  when  we  started,  and  it  looked 
j)r()mising.  and  I  advised  them  to  sink  on  it.  and  thev  did  so.  and 
it  has  been  wic'ening  i)ractically  ever  since.  At  one  time  they  lost 
the  vein  at  a  depth  of  100  feet,  and  they  wrote  down  to  me,  asking 
what  they  hatl  better  do.  I  replied  they  had  better  not  be  dis- 
couraged too  soon,  but  continue  on  for  a  few  weeks  at  all  events, 
and  they  would  very  i)r«)bably  strike  it  again  before  long.  Thev  did 
S'>.  and  found  the  vein  again,  and  it  has  been  widening  ever  since. 
The  last  report  I  heard  was  that  they  were  getting  an  average 
across  the  whole  width  ^f  the  vein  of  $48  to  the  ton.  wliirli  slunild 
give  them  reason  to  be  encouraged. 
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Mr.  Sewell — I  always  used  to  feel  rather  ashamed  at  being  the 
only  one  who  wrote  on  these  subjects,  and  I  am  glad  to  see  some- 
body else  is  going  into  it.  I  waS,  I  think,  the  first  to  survey  in 
the  New  Klondyke,  and  on  one  property  we  got  a  shaft  down 
about  90  feet,  on  the  Mastodon,  but  it  has  been  full  of  water  for, 
I  think,  about  five  or  six  years  now.  At  the  time  there  w'as  some 
talk  about  a  water  power  in  that  locality.  In  nn-  mind  one  of  the 
interesting  features  in  our  North-Western  Ontario  gold  fields  is 
water  power.  It  is  a  means  by  which  we  can  reduce  the  expendi- 
ture very  much.  In  the  New  Klondyke,  when  I  first  knew  it  you 
could  walk  for  miles  without  touching  the  ground.  The  engineers 
of  the  C.  P.  R.  had  been  going  over  the  ground,  and  in  order  that 
tlieir  lordships  might  have  an  uninterrupted  view,  they  sent  their 
cook  boys  on  ahead  and  fired  the  forest,  the  result  of  which  was 
you  had  to  walk  when  you  went  surveying  about  five  or  six  feet 
oti  the  ground  on  these  stubs.  Xow  it  is  being  covered  with  little 
jack  pine  and  small  scrub,  but  the  timber  is  not  of  any  practical 
value,  which  is  a  very  material  point.  It  is  said  that  in  British 
Columbia,  at  the  Deer  Park  ^line.  miners  have  been  paying  a  dollar 
a  pail  for  water  to  wash  out  their  mill.  They  have  actually  had  to 
carry  it  to  the  mill  in  buckets  and  pay  a  dollar  a  pail  for  it.  Their 
pipes  "were  all  frozen  and  they  had  no  water  to  go  on  with  their 
washing.  We  have  a  good  deal  more  water  than  they  have,  but 
still  we  need  to  make  use  of  it,  not  altogether  for  washing  for  mill 
purposes,  but  to  take  the  place  of  fuel.  Electricity  is  being  so 
developed  that  a  distance  of  15  or  20  miles  is  not  anything  out  of 
the  way  to  transmit  power  from  our  waterfalls,  and  I  notice  the 
Government  has  made  very  wise  regulations  in  regard  to  those 
w-ater  powers;  they  can  only  be  used  and  leased  for  actual  bona 
fide  use  for  mining  or  other  purposes.  Electricity  will  reduce  the 
cost  of  mining  in  a  great  many  cases  fully  25  per  cent.,  and  this 
will  often  mean  the  difference  between  mining  at  a  profit  and  not 
mining  at  all. 

The  writer  of  this  paper  says  this  gold  belt  is  almost  all 
Huronian.  Now,  that  is  as  much  as  to  say  other  rocks  are  not 
carrying  gold.  When  I  first  went  out  west  into  that  country,  the 
Lake  of  the  Woods  was  the  only  place  where  they  supposed  the 
gold  was.  Then  they  found  there  was  gold  in  the  New  Klondyke, 
but  still  those  were  the  early  days.  It  was  thought  that  the  horn- 
blende schists  of  the  Huronian  formation  were  the  only  gold  bear- 
ing formations.  Time  went  on  and  people  came  to  the  conclusion 
that  if  the  granite  happened  to  be  up  against  the  vein  it  did  not 
injure  it,  and  then  they  found  if  the  vein  got  into  the  granite  it  was 
not  anv  detriment.  Now  in  some  cases  thev  get  the  gold  only 
when  thev  are  in  the  granite.  Take  the  celebrated  Mikado  Mine, 
thev  sav  it  cuts  across  the  granite.     When  they  are  in  the  granite 
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they  get  the  gold,  when  they  tret  out  of  the  granite  and  into  the 
Huronian  schists  they  do  not  find  any  gold  at  all.  Of  course  there 
arc  peculiar  phenomena  due  to  each  particular  locality.  You  can- 
not lay  down  any  actual  rule. 

Dr.  Dawson  said,  in  his  earlier  treatise  on  the  Lake  of  the 
Woods,  there  was  a  possihility  of  finding  gold  in  the  Lauren- 
tiai^  ])ure  and  simple,  although  it  had  not  been  found  yet.  He  had 
seen  some  very  nice  looking  veins.  Now.  veins  are  found  in  the 
old  Huronian  gneisses,  the  oldest  rock  which  we  have  in  Canada. 
They  have  it  down  at  Island  Falls,  on  Saw  Bill,  the  Hammond 
Reef.  The  gold  is  not  in  (|uartz.  It  is  in  the  old  Laurentian  rock. 
The  rock  is  impregnated  with  gold. 


[This  Association  is  not  responsible  as  a  body  for  any  opinions  e.xpressed  in  its  Papers 
by  Members.] 


SURVEYING   IN    THE   GOLD    FIELDS   OF 
ONTARIO. 

By  F.  L.  foster,  O.  &  D.  L.  S. 
Mine  Centre. 


To  members  of  our  Association  who  have  not  made  the  mining 
districts  of  Ontario  the  scene  of  their  professional  labors,  but  who 
may  contemplate  doing  so.  a  short  article  on  the  subject  may  prove 
interesting. 

With  a  view  to  making  it  somewhat  instructive  as  well.  1  have 
jotted  down  some  memoranda  based  upon  an  experience  of  a  year 
and  a  half  in  the  Rainy  River  District,  spent  for  the  most  part  in 
the  Lower  Seine  River  gold  fields,  engaged  in  surveying  and 
examining  mining  locations. 

In  the  spring  of  1897  I  was  induced  by  some  speculative  mining 
men,  interested  in  the  development  of  that  part  of  Ontario,  to  open 
an  office  in  the  new  settlement  called  ]\Iino  Centre,  situated  on  the 
north  side  of  Shoal  Lake,  a  widening  of  the  Seine  River,  seven  or 
eight  miles  east  of  Rainy  Lake.  It  is  so  called  from  its  proximity 
to  the  central  portions  of  the  lately  developed  mining  locations  of 
the  Lower  Seine. 

Although  the  feverish  exciten^ent  of  the  previous  two  years 
bad.  to  a  great  extent,  died  out.  and  most  of  the  prospectors  and 
mining  speculators  had  gone  to  explore  fresh  regions,  there  were 
enough  left  to  make  business  brisk  at  times  and  keep  one  moving 
about  a  good  deal.  This  enabled  me  to  examine  a  considerable 
area  of  country,  the  appearance  of  which  seemed  to  fully  justify 
the  good  accounts  given  of  it  by  prospectors  and  others.  T'y  the 
geological  maps  issued  by  the  Crown  Lands  Department,  it  will 
1)e  seen  that  most  of  the  mining  locations  at  present  surveyed  occur 
in  the  belts  of  Kewatin  schists,  and  though  some  of  the  1)est  mine.s 
in  the  immediate  vicinity  of  Shoal  and  Uad  Vermilion  Lakes  occur 
in  the  Protogene  and  Gabbro  rocks,  in  close  proximity  to  the 
schists,  it  seems  to  be  a  general  belief  among  prospectors  that  the 
Huronian  rocks  are  the  only  ones  worth  exploring,  the  rest  of  the 
district  having  been  ignored  by  them.  From  what  one  hears  it 
would  seem  that  this  District  has  not  been  very  widely  or  carefully 
explored. 
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Prospectors  do  not  appear  to  have  had  the  means  necessary  to 
thoroughly  examine  more  than  a  comparatively  small  proportion 
of  this  large  area.  Even  many  surveyed  locations  are  but  imper- 
fectly known,  the  owners  being  content  with  a  superficial  exjilora- 
tion.  and  the  discovery  of  something  in  the  nature  of  auriferous 
rock  upon  which  to  speculate,  so  that  even  in  abandoned  or  for- 
feited locations  good  pay  ore  may  be  found  by  more  effective 
exploration. 

The  Ontario  and  Rainy  River  Railway  through  this  district. 
now  in  course  of  construction  on  or  near  tHe  old  C.  P.  R.  line 
marked  on  the  maps,  will  doubtless  give  a  new  impetus  to  pros- 
pecting in  its  vicinity,  and  will,  by  decreasing  the  present  heavy 
cost  of  transporting  mining  machinery  and  supplies,  greatly 
increase  the  value  of  good  properties  that  might  otherwise  not 
be  developed. 

A  surveyor  of  a  speculative  turn  of  mind  may  by  assisting 
impecunious  prospectors  become  part  owner  of  locations  more 
or  less  valual)le. 

A  good  projjerty  can  often  be  secured  for  a  small  sum  or  a 
share  ac()uired  for  making  the  survey  and  plan.  This  is  frequently 
done  with  advantage  to  all  concerned. 

This  brings  me  to  a  consideration  of  the  value  of  a  special  study 
of  practical  mineralogy  and  geology.  Of  course  all  our  surveyors 
know  more  or  less  about  these  sciences,  but  he  who  practises  in 
the  mining  districts  should  S])are  no  effort  in  applying  this  theory 
to  a  practical  knowledge  of  the  geological  formations  and  niin- 
<rals  existing  in  the  scene  of  his  labors.  If  this  is  done  he  makes 
liimself  e(|ual  in  knowledge  and  skill  to  many  of  the  mining  experts 
sent  to  examine  mineral  deposits  and  report  ui)on  partlv  devel- 
oped properties  by  intending  purchasers.  A  careful  report  from  a 
surveyor  accompanied  by  well  drawn  plans  is  often  as  valuable  as 
one  by  the  expert  of  wide  experience.  There  is  little  or  nothing 
that  a  highly  paid  mineralogist  can  do  towards  ascertaining  the 
value  of  an  incipient  mine  that  cannot  be  done  by  our  surveyors 
who  have  made  the  special  study  above  referred  to.  An  ordinarv 
prospector,  by  tlx-  use  of  his  pick  and  shovel,  mortar  and  gold-pan, 
can  readily  tell  whether  a  lead  is  worth  developing  or  not.  so  a 
surveyor,  equipped  with  a  few  assaying  materials  and  testing 
apparatus,  can  make  a  better  calculation  of  (|uantity  and  test  of 
quality— one  at  least  sufficiently  accurate  for  a  preJiminarv  report 
m  the  initial  stages  of  development,  which  can.  if  necessarv.  be 
m  part,  confirmed  by  a  professional  assayer.  In  this  connection. 
1  may  say  here,  that  the  lectures  and  practical  instruction  given 
m  the-  nnnnig  districts  of  (  )ntari().  by  highly  efficient  mineralogists. 
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under  the  authority  of  the  Government,  free  of  charge,  to  pros- 
pectors and  others,  are  very  greatly  appreciated  by  all  who  receive 
them. 

A  course  in  the  School  of  Practical  Science  is,  however,  verv 
desirable,  and  should,  I  think,  be  taken  advantage  of  bv  all  who 
practice  in  these  districts,  adding  materially  to  his  professional 
prestige  as  well  as  knowledge— a  matter  of' much  importance  in 
this  sphere  of  action. 

Books  for  reference  and  study,  such  as  Prof.  Chapman's  "  Min- 
erals and  Geology  of  Central  Canada,"  his  "  Mineral  Indicator," 
Prof.  Lake's  "  Prospecting  for  Gold  and  Silver,"  etc.,  will  be  found 
useful  if  not  necessary  as  constant  companions. 

A  sufficient  knowledge  of  hydraulics  should  be  .acquired  by  our 
surveyors  to  enable  them  to  make  an  approximate  calculation  of 
the  power  to  be  developed  from  the  numerous  rapids  and  water- 
falls on  our  rivers,  as  this  will  be  an  important  factor  in  mining 
operations. 

The  transmission  of  this  enormous  power  by  means  of  elec- 
tricity will,  at  no  distant  date,  simplify  and  cheapen  the  process  of 
mining  in  many  places.  In  short,  our  surveying  profession,  in 
order  to  become  a  paying  one  in  these  parts,  must  be  combined 
to  a  certain  extent  with  that  of  the  engineer  and  mineralogist.  A 
survey  of  a  location  should,  whenever  early  development  or  sale 
is  desired,  include  sufficient  data  to  allow  a  plan  and  notes  to  be 
made,  showing  the  position  of  the  ore  vein  or  lode,  its  direction, 
dip  and  strike,  a  rough  estimate  of  quantity  and  quality  of  ore; 
the  topography,  height  of  hills,  position  of  lakes  and  rivers  in  its 
vicinity,  position  of  waterfalls,  their  height  and  volume  and  rate 
of  current,  timber  valuable  for  mining  purposes,  and  in  fact  suffi- 
cient knowledge  to  enable  an  accurate  preliminary  report  to  be 
made.  In  cases  where  rapid  surveys  are  required  in  order  to  secure 
title  merely,  this  extra  work  is  superfluous,  and  can.  if  desired,  be 
done  later  on.  but  its  value  as  a  means  of  ready  sale  cannot  be 
over-estimated,  and  should  be  done  in  the  first  survey  if  possible. 

It  mav  seem  superfluous  to  mention  camp  and  transportation 
outfit,  as  they  differ  but  little  from  that  used  by  any  of  our  sur- 
veyors of  wild  lands,  but  to  the  few  not  accustomed  to  the  practice 
under  consideration,  I  may  say  that  the  first  requisite  for  siummer 
work  in  the  region  of  lakes  and  rivers  is  one  or  two  good  Peter- 
borough canoes,  each  capable  of  holding  three  men  with  camp 
outfit  and  provisions,  and  deep  enough  to  carry  this  load  over 
rough  lake  waters  m  heavy  weather  without  shipping  seas,  and 
light  enough  to  be  portaged  by  one  man. 
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The  camp  oulftt  may  consist  of  two  7x9  tents  of  8-oz.  duck, 
with  waterprooi  Hoor  sheet  for  each:  four  tin  camp  kettles,  fitted 
into  each  othei  &o  as  10  turm  one  package;  haU'-a-dozen  knives, 
forks,  spoons,  and  tm  cuiJi-.  the  latter  fitting  in  each  other:  small 
bags  in  which  tins  01  pepper,  salt,  sugar,  baking  powder,  etc..  may 
be  carried  sepaialely. 

Provisions  may  consist  of  bacon,  beans,  potatoes,  fionr.  l^iscuit, 
dried  apples,  sugar,  tea.  cottee.  pepper,  salt,  yeast  or  baking  pow- 
der: canned  goods,  consisung  of  tomatoes,  beef,  fruit  of  any  kind, 
condensed  milk,  etc..  according  to  taste.  The  total  weight  of  these 
provisions  should  not  exceed  eighteen  pounds  for  each  day's  con- 
sumption for  a  party  of  six  men.  but  it  is  as  well  to  have  a  few 
pounds  over  in  case  of  accident  or  delay. 

As  to  instruments,  a  small,  light  transit,  with  a  three-inch  limb 
and  an  expansion  tripod  is  a  good  one  for  general  use.  and  can  be 
carried  in  its  box  over  the  roughest  places  without  inconvenience 
or  danger  of  being  put  out  of  adjustment.  In  the  more  important 
and  widely  extended  surveys  a  larger  one  is.  of  course,  necessary. 
A  micrometer  for  summer  work  is  the  best  instrument  for  travers- 
ing and  getting  distances  across  water  stretches. 

A  small  compass,  with  a  four-inch  needle  and  folding  sights, 
gives  good  results  when  locations  are  small,  the  needle  being  only 
used  for  turning  angles.  It  is  almost  useless  to  say  that  mining 
locations  should  be  bounded  by  well  cleared  lines  and  have  good- 
sized  posts  at  the  corners,  very  plainly  marked  with  block  letters 
and  numerals.  Xo  Roman  numbers  ought  to  be  put  on  posts,  as 
the\-  are  apt  to  be  ])uzzling  to  some  people. 

I  have  found  in  my  practice  that  in  order  to  secure  prompt 
]iayment  for  surveys  no  trust  should  be  allowed,  either  cash  shouhl 
be  i)aid  on  delivery  of  plans,  or  an  assignment  in  writing  of  an 
interest  in  the  l<x'ation  should  be  demaruded.  It  is  an  unfortunate 
fact  that  the  majority  of  prospectors  and  mining  speculators  with 
which  a  survey<jr  has  to  deal  are.  as  a  rule,  not  men  of  the  strictest 
probity,  and  although  one  meets  with  some  of  the  opposite  char- 
acter, they  are  exceptions  to  the  general  rule.  If  I  was  writing 
a  moral  essay  instead  of  jotting  down  a  few  hard  facts.  I  would 
say  something  strong  by  way  of  warning  against  this  lack  of  honor 
jKcvalent.  I  sup])ose.  in  most  mining  cai>i])s:  gambling  and  the 
inordinate  use  of  li<|uor  being  the  principal  causes  as  well  as  effect.s 
01  this  lax  morality.  .\s  the  life  one  leads  in  these  half-civilized 
places  constantly  exposes  one  to  the  effects  of  these  vices.  I  neevl 
hardly  caution  everyone  to  avoid  both  if  he  would  retain  his  rejiu- 
tation,  prosperity  or  health.  During  my  short  stay,  several  acci- 
dents, deaths,  and  murderous  assaults  have  occurred  in  Mine  Centre 
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and  vicinity,  caused  by  these  vices  and  the  lack  of  organized 
methods  of  preserving  law  and  order.  And  then,  too,  so  many 
false  representations  are  made  by  holders  of  mining  claims  as  to 
their  value  that  one  has  to  be  constantly  on  his  guard,  and  should 
take  all  accounts  of  "  rich  strikes  "  and  "  bonanzas  "  with  some 
reserve,  until  a  personal  test  of  their  truth  is  made.  As  a  rule, 
nearly  everyone  is  suspicious  of  his  neighbor's  veracity,  and  a 
reputation  for  strict  honesty  is  only  to  be  sustained  by  a  fair  and 
impartial  judgment  of  all  properties  one  is  called  upon  to  examine, 
apart  from  any  interest  he  may  have  in  them. 

It  is  well  known  that  this  part  of  Ontario  has  suffered  greatly 
in  the  estimation  of  capitalists  and  mining  men  in  England,  the 
United  States,  and  Canada  by  the  inflated  accounts  given  by  a 
few  unscrupulous  people  interested  in  booming  poor  i)roperties 
under  false  pretences  with  a  view  of  making  rapid  sales  at  high 
prices.  But  the  good  old  saying,  "  Magna  est  Veritas,  et  prevale- 
bit,"  will  be  found  applicable  here  in  time,  and  when  the  truth  is 
known  by  actual  development  of  its  mineral  wealth,  this  part  of 
Ontario  wnll  in  all  probability  take  a  high  rank  as  a  field  for  invest- 
ment of  capital. 


DISCUSSION. 

The  President — Where  do  you  bank  your  funds  ?  Have  you 
made  your  fortunes  ? 

Mr.  Tyrrell — We  put  it  in  barrels  in  the  cellar. 

Mr.  Sewell — If  you  notice  the  map  the  Government  has  issued 
of  that  place  the  paper  speaks  of,  there  is  intrusive  granite,  it  has 
come  up.  it  is  post-Huronian,  the  Foley,  the  Lucky  Coon,  and  the 
Golden  Star,  and  the  Olive  are  all  on  this  intrusive  belt.  At  the 
outer  ridges  of  the  Olive  there  appears  to  have  been  a  volcano, 
and  that  has  thrown  it  up. 

Mr.  Foster — .\11  the  Vermilion  Lake  region  is  supj^osed  to  be 
an  old  volcano,  anfl  in  the  olden  times  they  say  there  was  a  high 
mountain  round  there,  and  by  glacial  action  and  other  weathering  it 
was  brought  down  to  its  present  level.  The  green  Huronian  schists 
fomid  there  are  supposed  to  be  lava.  Those  and  the  conglomerates 
are  supposed  to  come  from  this  crater.  The  plowing  down  of  this 
action  has  caused  the  Plutonic  rocks,  the  original  granite,  to  be 
exposed  and  the  schists  to  be  only  found  on  a  portion  of  the  dis- 
trict, so  that  in  the  highest  portion,  where  this  crater  was,  the  Lau- 
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rentian  rocks,  gabbro  and  so  forth  are  exposed,  and  form  some 
valualile  mines,  amongst  others  the  famous  Golden  Star. 

Mr.  Sewell — Is  tliat  Laurentian  ? 

Mr.  Foster — Yes. 

Mr.  Sewell — Lawson  says  no.  He  says  it  is  close  Huronian.  It 
is  a  matter  of  date.    There  are  thousands  of  years  between  the  two. 

Mr.  Foster — However  that  may  be,  these  mines,  the  Golden 
Star  and  others,  are  peculiar.  They  are  not  far  from  the  contact 
between  the  schists  and  this  old  rock,  and  another  peculiarity  of 
that  and  other  mines  in  the  vicinity  is  that  they  increase  in  value 
as  they  go  down.  In  nearly  all  the  leads  that  have  been  developed 
in  that  part  of  the  country-  the  rock  has  increased  in  richness,  and 
the  veins  in  width  as  they  get  deeper.  This  is  a  very  important 
fact,  atid  it  does  not  occur  in  all  parts  of  Ontario  nor  British  Col- 
umbia. 


[This  Association  is  not  responsible  as  a  body  for  any  opinions  expressed  in  its  Papers 
by  Members.] 


EXPLORATIONS. 

By  JAMES   DICKSON,  O.L.S. 
Fcnelon  Falls. 


Mr.  President. — In  presenting  a  paper  on  the  above  subject,  it 
is  not  my  intention  to  go  to  any  great  extent  into  details,  but 
simply,  from  my  point  of  view,  draw  the  attention  of  this  Asso- 
ciation to  a  few  of  the  reasons  why  more  exploratory  surveys 
should  be  made. 

In  the  early  history  of  the  country  an  occasional  line  was 
projected  into  the  unknown  wilderness  and  made  the  base  of 
future  surveys.  But  it  is  only  within  the  last  few  years,  when 
the  base  lines  in  the  Rainy  River  District  were  run  and  the  more 
recent  production  of  the  western  boundary  of  the  Nipissing  Dis- 
trict to  James'  Bay.  that  explorations  were  reduced  to  anything 
like  a  system. 

W^e  are  indebted  chiefly  to  geological  surveyors  for  our  know- 
ledge of  the  geography  of  our  Province  even  in  the  vicinity  of 
the  settled  portions.  Those  parties  were  generally  in  charge  of  a 
chief  not  skilled  to  any  great  extent  in  the  art  of  surveying,  the 
party  consisting  of,  at  the  most,  only  three  or  four  persons,  the 
primary  object  being  to  get  a  knowledge  of  the  mineral  resources 
of  the  country,  with  a  passing  glance  at  its  fauna  and  flora.  Each 
party  is  assigned  a  certain  district  for  a  season's  operations.  They 
have  not  the  requisite  skill,  nor  are  they  furnished  with  the  neces- 
sary instruments  to  either  take  observations,  or  make  anything 
approximating  an  accurate  survey.  In  fact,  they  are  to  do  a  maxi- 
mum amount  of  work  at  a  minimum  of  erpense.  And  I  have  no 
doubt  when  to  their  skilled  eye  a  section  of  country  shows  no  indi- 
cations of  mineral  wealth,  many  objects  of  importance  both  from  a 
scientific  and  a  commercial  point  of  view  have  been  entirely  over- 
looked. 

The  accuracy  with  which  many  of  the  lakes  and  streams  have 
been  laid  down  on  plans  by  these  gentlemen  speaks  volumes  for 
the  care  they  have  taken  in  the  discharge  of  their  duties. 

Other  parties  have  at  various  times  been  intrusted  with 
exploratory  surveys  in  certain  districts  of  rivers  and  lakes  But 
the  smallness  of  these  parties  and  the  difficulty  of  transit  made  it 
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iinpeiativc  to  take  the  lightest  and  least  accurate  description  of 
instruments.  And  the  chief  has  been  often  compelled  for  self-pre- 
>er\ation  also  to  cover  a  maxinuun  of  territory  in  a  minimum  of 
time.  Portions  of  his  work  have  been  done  while  seated  in  his 
canoe  in  a  tlrenching  rain,  a  driving  snow-storm,  or  tossed  at  the 
mercy  of  wind  and  waves.  His  skill  taxed  to  the  utmost  to  preserve 
the  lives  of  himself  and  party,  leaving  little  time  to  devote  to  the 
primary  object  of  the  expedition. 

Large  sums  of  money  have  been  expended  in  the  prosecution 
of  these  surveys,  and  collections  of  valuable  information  stored 
up  for  for  use  of  future  generations,  but  a  trifling  addition  ro 
the  outlay,  small  in  proportion  to  the  value  of  the  results  obtained. 
v.ouUl  not  only  have  made  these  surveys  much  more  accurate,  but 
would  have  saved  large  exi)enditure  in  future.  But  in  addition  to 
what  lias  been  accomplished  up  to  date  a  very  large  percentage  of 
«»ur  vast  Province  is  still  a  sealed  book  except  to  the  hunter  and 
trapper. 

I  need  scarcely  jioint  out  to  an  audience  such  as  this  is,  skilled 
in  the  use  of  the  compass,  how  frequently  the  magnetic  needle  is 
deflected  from  its  true  course  even  when  there  are  not  the  slightest 
indications  of  any  mineral  presented  to  the  eye.  nor  how  those 
variations  box  around,  in  short  distances,  from  one  degree  up  to 
a  large  arc  of  the  circle,  without  the  operator  having  the  least  idea 
that  there  is  anything  wrong,  unless  at  each  and  every  station  he 
takes  a  careful  back  sight  to  some  well  defined  object,  a  thing 
man'festlv  impossible  with  the  staff  and  means  at  his  disposal. 

Should  his  traverse  start  at  one  accurately  defined  point  and 
terminate  at  another  efpially  well  established,  when  he  comes  to 
plot  his  survey  he  may  find  himself  miles  out.  with  no  means  of 
finding  t)ut  either  where  the  error  began  or  ended.  But  should 
neither  the  starting  nor  ending  point  hav  been  accurately  laid 
down,  he  may  be  out  from  beginning  to  ending,  and  either  him- 
self, if  prosecuting  the  work  further,  or  the  one  following  in  his 
footstep";,  will  not  only  ])er])etuate.  but  most  likelv  increase,  the 
error. 

True  observations  for  both  latitude  and  longitude  may  be  taken 
from  time  to  time,  but  we  all  know  how  frequently  consecutive 
days  and  nights  may  pass  without  either  sun.  moon,  or  stars  being 
visible,  and  long  distances  j)assed  over  between  observations,  so 
even  this  does  not  meet  the  end  in  view. 

.\  surveyor  is  instructed  to  proceed  to  a  given  ])oint  and  project 
a  line  for  a  distance  of  fifty  or  one  hundred  miles  or  more.  He 
has  a  numerous  |)arty,  conse(|uently  a  large  store  of  i^rovisions 
is  necessary  axvY  his  expenses  for  trans])ortation  a  heavy  item. 
He  has  no  previous  knowledge  of  the  countrv.  nor  can  he  find 


PAPERS  READ EXPLORATIONS.  8l 

any  reliable  man  who  has.  Along  with  his  instructions  he  receives 
a  map  of  the  country  on  which  are  shown  the  principal  lakes, 
rivers,  and  canoe  routes,  with)  as  much  accuracy  as  mortal  man 
with  the  means  at  his  disposal  is  capable  of.  Glancing  over  this 
map,  which  he  assumes  to  be  approximately  correct,  the  surveyor 
soon  fixes  the  route  by  which  his  supplies  can  be  forwarded  lo 
points  which  will  be  either  intersected  by  his  line  or  adjacent 
thereto.  He  gives  his  packers  the  necessary  instructions,  together 
with  a  sketch  of  the  route  they  are  to  pass  over,  also  a  hint  as  to 
the  time  at  which  he  expects  them  to  be  at  a  certain  point,  takes  an 
observation,  and  commences  work.  Some  fine  evening,  when  all 
virtue  has  gone  out  of  both  bacon  and  fiour  sack,  and  sundry 
other  useful  articles  have  also  become  exhausted,  he  makes  the 
rendezvous,  and  instead  of  finding  the  much  needed  supplies  they 
may  be  "  miles,  miles  away,"  and  starvation  staring  the  whole 
party  in  the  face  before  a  junction  of  the  two  parties  is  ef¥ected, 
and  the  work  may  have  to  be  suspended  for  days. 

It  has  never  fallen  to  my  lot  either  to  have  charge  of  such  a 
surve}'  or  to  be  even  engaged  on  one,  so  that  I  can  only  theorize. 
But  as  .some  of  the  gentlemen  present  have,  I  should  be  much 
pleased  to  learn  from  them  whether  their  experiences  have  proved 
my  theory  correct  or  otherwise. 

I  would  suggest  that  the  whole  of  the  unsurveyed  part  of  the 
Province  of  Ontario  be  divided  into  sections,  and  lines  run  due 
east  and  west  and  due  north,  at  intervals  of  eighteen  miles.  Each 
section  w^ould  thus  embrace  nine  townships  of  thirty-six  square 
miles  each.  Have  the  lines  well,  opened  out,  well  blazed,  and  mile- 
posts,  either  of  iron  or  durable  timber,  and  properly  marked, 
erected,  so  that  any  person  travelling  through  the  woods  and  strik- 
ing a  line  could  locate  himself  accurately  in  a  few  minutes.  Dur- 
ing the  progress  of  the  survey,  whenever  a  lake  or  river  of  any 
extent  or  volume  was  struck  by  the  line,  a  compass  and  micro- 
meter traverse  of  its  shores  could  be  made,  if  it  was  only  for  a 
few  miles  on  either  side.  A  couple,  or.  at  most,  three  men,  would 
sufifice  for  this,  and.  from  the  points  thus  established,  fairly  accur- 
ate sketches  of  the  intervening  country  could  be  made  by  any 
person  at  all  skilled  in  woodcraft. 

Were  a  system  such  as  this,  or  one  along  similar  lines,  carried 
out.  in  the  course  of  a  few  decades  we  would  have  an  invaluable 
topographical  map  of  the  whole  Province,  and  the  value  of  the 
information  thus  obtained  would  be  far  in  excess  of  the  cost 
incurred. 

I  have  no  doubt  but  that  the  amount  of  money  saved  to  miners 
and  lumbermen  during  the  last  few  years  in  the  Rainy  River  Dis- 
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trict  by  having  the  recently  surveyed  exploration  lines  to  locate 
their  operations  from  has  been  more  than  the  original  cost  of  the 
lines. 

It  has  been  urged  by  some  that  the  cash  expended  on  many 
of  the  surveys  undertaken  by  the  (iovernment  in  recent  years  has 
been  thrown  away,  and.  in  so  far  as  the  Province  has  benefited,, 
might  as  well  have  been  sunk  in  the  depths  of  the  sea.  and  thai 
the  public  should  not  be  called  upon  to  furnish  fbnds  for  the  benefit 
of  a  few  lumbermen  and  miners.  But  they  entirely  overlook  the 
large  outlays  those  gentlemen  have  to  make  before  they  realize 
any  returns,  and  the  quantity  of  produce  and  manufactured  articles 
they  consume  which  are  drawn  from  the  centres  of  industry.  I 
submit  that  if  there  are  any  undeveloped  industries  in  any  section 
of  the  Province,  or  hidden  treasures  in  either  our  rocks,  lakes,  or 
rivers,  it  is  the  boimtlen  duty  of  every  Government  to  assist  liber- 
ally in  their  development.  There  are  few  articles  of  either  agri- 
culture or  manufacture  that  are  not  required  to  some  extent  in 
each  and  every  connnunity.  Each  section  of  country  has  generally 
some  particular  line  of  industry  peculiar  to  itself,  and  it  is  only 
by  a  fair  interchange  of  their  various  productions  that  nations  and' 
individuals  obtain  their  wealth. 


DISCUSSION. 

Mr.  Tyrrell — I  think  we  are  all  agreed  that  it  would  be  a  very 
desirable  thing  if  those  exploratory  surveys  could  be  carried  on  in 
advance  of  the  township  surveys.  The  difficulty  seems  to  be  to 
get  such  a  system  under  way.  Has  anything  been  done  to  bring 
the  matter  before  the  Government  urging  the  desirability  of  such  a 
move  ?  If  not.  I  think  it  would  be  very  desirable  that  a  Committee 
should  be  appointed  and  this  matter  pressed  upon  the  Department 
of  Crown  Lands. 

Mr.  Dickson — There  was  something  done,  I  think,  towards  hav- 
ing a  tcjpographical  survey  made  of  the  whole  Province. 

Mr.  Whitson — Each  year  the  Government  spends  the  small 
appropriation  at  their  disposal  advantageously,  and  last  year  tw.> 
very  important  meridian  lines  were  run.  one  from  a  short  distance 
cast  of  the  .Sault  to  its  intersection  with  the  main  line  of  the  Cana- 
dian Pacific,  about  loo  miles  in  length,  and  the  other  an  extension 
of  the  bounflary  between  Xipissing  and  .Mgoma  to  the  Moose 
River. 

I  tliink  Mr.  Dickson's  paper  pretty  well  voices  the  sentiments 
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of  all  mining  men  and  those  who  have  had  anything  to  do  at  all 
with  the  exploration,  and  the  running  of  base  lines  within  the  last 
few  years,  and  especially  in  the  Rainy  River  District,  was  a  great 
convenience  to  mining  men.  It  is  absolutely  necessary  that  all 
mining  locations  should  be  tied  on  to  some  known  point,  and  before 
the  base  lines  were  run  in  this  District  it  was  very  expensive  to 
lay  out  a  mining  location,  but  now  it  is  easily  done.  No  point  is 
very  far  from  a  base  line  now.  Timber  limits  are  also  now  easily 
located. 

Mr.  Dickson — I  would  like  to  hear  from  any  gentleman  whether 
they  have  had  much  ditficulty  in  forward^^g  their  supplies  to  the 
different  points  on  their  lines. 

Mr.  Sewell — T  always  found  by  following  a  system  you  have 
very  little  trouble.  Have  one  man  responsible  for  the  whole  thing. 
I  always  manage  to  get  along  pretty  well,  I  get  some  one  who  can 
talk  Indian,  or  occasionallv  hire  an  Indian. 


[This  Association  is  not  responsible  as  a  body  for  any  opinions  expressed  in  its  Papers 
by  ilenibers.j 


TIME  AND  AZIMUTH    BY  STARS,  OBSERVED 
ON  THE  VERTICAL  OF  POLARIS. 

By  L.  B.  STEWART, 

Toronto. 


This  paper  contains  the  derivation  of  formulae  for  reducing 
transit  observations  for  time  and  azimuth  of  stars  across  the  ver- 
tical of  Polaris. 

The  observation  may  be  made  as  follows:  The  transit  having 
been  set  up,  the  sight  line  is  directed  along  the  line  whose  azimuth 
is  to  be  determined  and  the  horizontal  circle  read.  It  is  then 
directed  to  Polaris,  and  the  time  noted,  and  the  horizontal  circle 


again  read.  Then,  keeping  the  instrument  ckimped  in  azimuth, 
the  time  of  transit  of  some  other  known  star  across  the  same  verti- 
cal is  noted.  If  desired,  this  operation  may  be  repeated  on  some 
other  star  with  thq  instrument  in  the  reverse  position,  the  times  of 
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setting  on  Polaris  and  of  transit  of  the  other  star  being  noted,  and 
a  second  reacHng  of  the  liorizontal  circle  being  taken.  A  second 
reading  on  the  reference  mark  should  also  be  taken.  By  this  means 
the  effect  of  errors  of  adjustment  of  the  instrument  will  be  nearly 
eliminated. 

The  latitude  of  the  place  of  observation  is  also  required  in  the 
reduction. 

The  above  diagram  is  a  projection  of  the  celestial  sphere  on  the 
plane  of  the  horizon.  AB  is  the  meridian.  A  the  zenith.  B  the  pole, 
C'  the  position  of  Polaris  at  the  time  of  its  transit.  C  that  of  the 
time  star.    Then  if 

(p  =  the  latitude  of  the  place. 

f'  =  the  declination  of  the  time  star. 

r"  =  the  declination  of  the  pole  star. 

p  =  the  polar  distance  of  the  pole  star. 

t  =  the  hour  angle  of  the  time  star. 

A  =  the  azimuth  of  the  pole  star,  reckoned  from  the  north. 

S  =  the  angle  CBC. 

we  have  from  the  diagram 

f  =  00° -<p 
a  =  OO'^  -  r^ 

As  the  transits  of  the  two  stars  are  not  observed  simultaneously, 
the  angle  A  differs  from  the  difference  of  right  ascension  of  the 
two  stars  by  the  interral  of  time  between  the  two  transits,  that 
interval  being  reduced  to  sidereal  time  if  a  mean  time  watch  has 
been  used  in  taking  the  observations,  so  that 

S=(n'-a)-(r-r)  (1) 

T'  and  T  being  the  observed  times. 

Then  from  Sph.  Trig,  we  take  the  equations: 

sin  A  cot  C  =  sin  a  cot  «'  -  cos  a  cos  A  (2) 

sin  B  cot  C  =  8in  a  cot  c  -cos  a  cos  B 

.      sin  a  sin  C 

sin  A= ■ — 

sin  c 

V. hich  may  be  written: 

sin  A  cot  C  =  co8  '5  tan  i^'  -  sin  r'  cos  A 

sin  I  cot  C  =  cos  f?  tan  9  -  sin  A  cos  t  (3) 

,      cos  fS  sin  C 

Bin  A  = 

cos  p 

These  equations  contain  the  solution,  but  they  must  be  trans- 
formed in  order  to  adapt  them  for  logarithmic  computation,  and  to 
solve  for  /. 

The  first  of  (3)  may  be  written: 

cot  C  =  *^°'  ''  ~  ^'"  ''  ^^^  ^'  *^*^"  ^ 
sin  A  cot  ()' 
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then,  introducing  the  auxiliary  6,  such  that 

tan  W  =  cot  c'  cus  A  (4) 

it  becomes: 

cot  C  =  *^°^  ^  "  ^^"  ^  ^^^  ^ 
sin  A  cot  6' 

_       cos  (f5  +  ^) 

c  _.s  ^  sin  A  cot  (5' 

Substituting  the  value  of  cot  S'  from  (4) 

cotC=^  cos  {.S  +  ft) 
tan  A  siu  6 

or 

,       r^       tan  A  sin  6 

tan  C  = ,f.. 

cos(o"  +  f^;  W 

Substituting  the  above  value  of  cot  C  in  the  second  of  (3),  we 

have : 

,  cos  ('5  +  ^J    ,     ■      f  .  .  . 

sm  f !^ :  +sin  0  cus  t  =u(js  (■  tan  o 

tan  6  sm  Q 
Dividing  through  by  sin  8  and  introducing  a  second  auxiliary  6' 
such  that 


it  becomes: 


or 


tan^':^       ""(''  +  ^^  (6) 

tan  (5  sin  V  sin  6 


■     i  i.       o'  f         *      tan  6 
sm  r  tan  p  +cus  r  = 1 

tan  J 


,,.,      .,      tan  ri  cos  d' 
cos  in  -t)  — 


I;Ul  'i  (7) 

The  equations  (4).  (6).  and  (7)  determine  /  and  (4),  (5).  and  the 
third  of  (3)  determine  A. 

The  above  is  a  rigorous  solution  of  the  problem,  but  as  /  and  A 
are  small  angles  they  may  be  expanded  in  series,  and  by  that 
means  much  more  convenient  expressions  for  practical  use  may 
be  obtained. 

To  expand  t  in  series  write  the  first  of  equations  (3)  in  the 
form: 

sin  A 


tan  C  =  - 


cos  f5  cot  p  —  sin  fS  cos  A 

sin  A 
cos  ^  cutp  (1  —  tan  6  cos  A  tan  p) 

= tan  p  (1  —  tan  r  cos  A  tan  p) 

cos  1^ 


then  expanding  bv  the  binomial  theorem  and  substituting  for  tan  p 
the  expansion 
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tan  p  =]'+  ^    + 

Tiejrlectinj^  powers  liij^lier  than  the  third,  this  becomes  on  multi- 
plying out  and  arranging 

tan  C  =  ^i^"^  {p  +  lan  d  cos  A  p" 
cos  (■ 

+  tan-(Uo3  "•'A  ;/  +  i;/'.  (8) 

Again,  transposing  the  second  of  (3)  and  dividing  by  sin  d^  we 

find 

,  cot  C    ,  .        tan  o 

sin  t +  cos  <  = 


sin  (5  tan  fS 

Then,  t  being  small,  we  have  by  expanding  its  sine  and  cosine  and 
neglecting  terms  of  a  higher  order  tlian  the  third, 
/  .  _  r  \  cot  C   ,    <  ,  _  '■  \  ^  ^"  9 
^         'iT^'siir.J        ^         T/   ~  tan"^ 
Then  multiplying  out  and  arranging 

.  cot  C  _     t-     _     t-^    cot  C   _   tan  ip    j 

sin  <5  '2  0     sin  6        tan  6 

_  sin  (0  —  6) 
cos  0  sin  6 

= (assume) 

sin  (' 

/  must  now  be  found  by  a  series  of  approximations.     Thus,  assume 
as  a  first  approximation: 

,  cot  C  m  ,  ■        n 

t =   — or  t  =  m  tan  C 

sin  A  sin  rf 

then  substituting  this  value  of  /  in  the  second  term  of  the  above 

series,  we  find  as  a  second  approximation 

,    cot  C  »l-     .  ,r^  VI 

t —   tan  'C  = 


sin  <S  2  sin  <> 

t  =  m  tan  C  +  — ^—  sin  ^  tan  'C 

Finally,  substituting  this  value  of  /  in  the  second  and  third  terms. 
wt  find  on  reducing 

/   -  m  tan  C+  —  sin  .S  tan  -'C-f  — -  tan  «C 
2  6 

Then  substituting  in  this  expression  the  value  of  tan  C  given  l)y 

(8),  multijjlying  out  and   neglecting  as  before  terms  of  a  higher 

order  than  the  third,  we  have 

/  "'"  ^       ,         pin  A   .       ,         ,    ., 

t  =  7n ]i  +  m tan  '*  cus  A  p' 

cos  fi  Cos  '' 


,        sin  A  /.       J,         1.  ,  \  ,     m  , 

+  m     I  tan  M  cos  *A  +  ^  +  -         sin  A 

CMS  <1  ^  2 

6       COB  M  /  ^ 
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In  this  series  /  and  p  are  in  circular  measure,  substituting 
t  sin  1 '  and  p  sm  1" 

for  t  and  p,  and  dividing  through  by  sin  i",  we  have  {t  and  p  being 

now  expressed  in  seconds  of  arc): 

,  sin  ^        ,        sill    \  ,       t  ^      i  •     1// 

t  —  m ~  p  +  m =  tan  0  cos  ^  p  ''sin  1 

cos  ('  cos  <5 

+  m  "'"  -^  (tan  ^cS  cos  'A  +  i^  +  -^  sin  rS  ^i^Ll^ 
cos  6    \  '2  cos  ■•'fS 

,    m^    sin  ^A\    ,    ■     ,1  „  ,,., 

+ if  )  p^  sm  ^1  (9) 

o        cos  -(S  '' 

in  which 

sin   (o  -  (5) 

m  =    ^ ' 

cos  o 

If  the  time  star  be  observed  below  the  pole,  then  m  becomes 

sin  (o  +  (5) 
cos  ^ 
and  the  term 

J!L  sin  ^  °'"'^ 

2  cos  -f5 

changes  its  sign,  and  /  is  the  hour  angle,  reckoned  from  the  meri- 
dian below  the  pole. 

The  third  term  of  eq.  (9)  may  always  be  neglected  except  where 
extreme  precision  is  required.  In  the  example  worked  out  in  the 
Manual  of  Dominion  Lands  Surveys,  on  p.  83  it  amounts  to  about 
one-eighth  of  a  second  of  time.  The  first  two  terms  contain  the 
equations  used  in  the  construction  of  the  tables  given  in  the 
Manual. 

If  the  third  term  is  to  be  computed,  then  the  series  may  be 

written  in  the  form: 

t  =  m,  m  p  -f-  m  m,  7i,  p^  sin  1 " 

+  m  m,  (n,^  +  ^  +  ^m  m,  -  sin  (5  +  ^  m,'^  m^)  p^  sin'^  1"  (10) 

in  which 

m,  =    "'"  ^     n,  =tan  (^  cos  A 
cos  f5 

The  azimuth  may  also  be  expanded  in  series  as  follows: — Writ- 
ing eq.  (8)  in  the  form 

C  =  tan-'(^i!LA(^,  +  ,^.c.)| 
I    cos  ''  ' 

and  expanding  bv  means  of  the  series 

tan  -•  X  =  X  -  -  -    + 

we  have 

C=  ^^"  -^(j^-l-tan  r!  cosA  p'  +  t&n  ^  cos  ^A  P^ 
cos  tS 

cos  '<) 
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and  also  by  the  third  of  (3) 

I   C«  8  9    ^  G  ^  J 

=  £^fc-— U—  — '^  (c— — f 
cos  0  ^  (i  ^      6  cos'  (p  ^  G  ' 

_   cos  f'  p 1   /  COS  6 cos'  fT\  pg 

cos  O  0    ^  cos  ^  COS*  ^^ 

Then   substituting  the  vakie  of  C  given   above,   multiplying  out, 
and  reducing  as  before,  we  obtain 

A  =   ""  ^  p  +  *'"  ^  tan  <5  cos  A  J^'  sin  1" 

cos  0  COS  ^ 

+  «A^(-^+tan'ccos'A-^i^ 
cos  9  ^  cos^  f) 

,    1   sin*  A     I    ■   2  1  '  \  (11) 

+  ^ =.  }/  sin'  1    )  ^     ' 

cos*  0  ' 

The  third  term  here  may  also  generally  be  omitted,  but  if  it  is 
retained  the  series  (11)  may  be  written  in  the  form: 

A  =  m2  p  +  n»2  «i  }^  sin  1 " 

+  »i2  (,\-k-n^'-h  m^*  +  Jm2')/^'sinU"  (12) 

in  which 


and  as  before 

m,  = 

cos  rf 

rij    =  tan  1^  cos  A 

Comparing  equations  (9)  and  (11),  it  is  seen  that  if  the  third 
terms  be  neglected 

cos  rf  (1^) 

sin  (0-'i)  (14) 

If  preferred,  after  finding  the  hour  angle  of  the  time  star,  that 
of  Polaris  may  be  compiitcd  by  deducting  /  from  A  .  and  the  azi- 
muth of  the  latter  star  may  be  computed  from  the  data:  latitude, 
hour  angle,  and  declination.  Applying  an  equation  similar  in  form 
to  he  first  or  second  of  (2)  to  the  triangle  ABC,  we  have 

sin  t'  cot  A  =  co8  ^  cot  p  — sin  0  cos  t' 
which  erjuation  may  be  placed  under  various  forms  for  practical 
use.     Thus,  writing  it  in  the  form 

sin  t' 


tan  A  = 


cos  0  cot  })  -  sin  9  cos  t 
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and  dividing  both  numerator  and  denominator  by    cos  cp  cot  />,  it 

becomes 

.        .   _      sin  V  sec  <^  tan  p  * 

1  —  cos  t'  tan  o  tan  ;j  (1^) 

which  is  one  of  the  equations  given  in  the  Manual  for  the  reduction 

of  azimuth  observations.     It  requires  subtraction  logarithms. 

Again,  writing  it  in  the  form 

,        .  sin  t' 

tan  A  =  

cos  (p  tan  6'  (1  -  tan  <ji  cot  (5'  cos  t) 

and  introducing  the  auxiliary  6,  such  that 

cot  t),  =  cot  6'  cos  t' 

tan  (V 
tan  9,  =  -^^^-^  (16) 

it  becomes 

tan  A  = ^^^ 

cos  9  tan  i^'  (1  -  tan  o  cot  d,) 

_        sin  t'  sin  6, 

tan  y  sin  (6,  -o) 

or,  eliminating  tan  ^'  by  (i6) 

.       tan  t'  cos  d, 
tan  A  =  '  /^tr<. 

sin  {d,  -  <i>)  (17) 

Equations  (i6)  and  (17)  give  the  solution. 

Or,  again,  A  may  be  expanded  in  series,  thus: 

,        .  sin  t' 

tan  A  =  

cos  (p  cot  p  (1  -  tan  0  tan  p  cos  t) 

=  .515 —  tan  p  (l-  tan  (p  tan  p  cos  t')~^ 
cos  d> 

Then,  expanding  by  the  binomial  theorem,  we  have 

tan  A  = tan  ;j(l  +  tan  <p  cos  f  tan  p  +  tan  ^^  cos^  t'  tan'  ;j  +) 

cos  o 

and  then,  expanding  tan.  p  as  before  and  reducing,  the  expression 
becomes 

tan  A  =  °^"  ^    (iJ  +  cos  t'  tan  <p  /  +  cos*  t'  tan'  ?>  i:>^  +  ^  i>8) 
cos  4> 

which  may  be  written 

A  =  tan"'  I.^ILL(p+&c.)\ 
I  cos  *  ' 

Expanding  again  as  before  and  reducing,  we  have 

A  =  ?i^  .p+  ^^   cos  f  tan  <p  ;>'8in  1" 
cos  <p  cos  (p 

+   ii!L^('+cos'«'tanV-i  iil^)/8in'r'      ,,^. 
cos  <p  ^  cos'*  ^'^  v^"' 

The  third  term  in  this  series  will  seldom  amount  to  more  than 
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a  few  seconds,  and  may  generally  be  neglected.  Its  value  evidently 
increases  with  the  latitude,  as  also  appears  from  the  following 
tal)le.  which  contains  some  of  its  values,  p  being  taken  for  the 
year  1900: 


f  = 

t  = 

t  = 

t  = 

t  = 

<» 

Ih. 

-Sh. 

3h. 

4h. 

5h. 

20° 

U.24 

or36 

oisi 

O^lo 

-0.02 

30° 

0.36 

0.54 

0.45 

0.17 

-0.13 

40° 

0.64 

0.93 

0.74 

0.19 

-0.37 

oO^ 

1.28 

1.85 

1.40 

0.22 

-0.97 

60= 

3.13 

4.47 

3.27 

U.29 

-2.72 

70^ 

10.79 

15.33 

11.01 

0.42 

-10.20 

An  examination  of  this  table  shows  that  this  term  attains  a 
maximum  positive  value  for  an  hour  angle  slightly  exceeding  2h. 
and  changes  its  algebraic  sign  at  a  little  over  4h.  By  equating  to 
zero  the  first  derivative  of  the  term  with  regard  to  t  as  the  inde- 
pendent variable,  and  then  placing  the  portion  of  the  term  within 
the  brackets  equal  to  zero,  reducing  in  each  case  and  solving  for 
./,  we  obtain  the  two  expressions 


sin-  /'  =  .1, 


1  f  2  sin"  (p 


1  +  3  sin-  <p 

■   ,  .,       1  +  2  sill*  <p 

sin''  t  = ^ 

1+3  sin-  <p 

the  first  giving  the  value  of  L  for  which  the  third  term  of  (18)  is  a 
maximum,  and  the  second  its  value  for  which  that  term  vanishes. 
In  latitude  45  deg.  X.  it  will  be  found  by  the  above  equations  that 
these  two  values  of  /  are,  respectively, 

2  h.     4  m.     21.8  .v. 
and        4         13  44  5 

and  these  values  change  slowly  with  the  latitude.  The  conclusi'on, 
then,  is  that  in  Ontario  the  third  term  of  the  series  (18)  may  be 
omitted  whenever  an  error  not  exceeding  5"  may  be  neglected, 
and  esj)ecially  when  the  hour  angle  is  in  the  neighborhood  of  4h. 

The  above  method  of  obtaining  the  azimuth  of  a  line  should 
be  a  very  useful  one  for  the  practising  surveyor.  Bv  providing 
himself  with  a  list  of  the  apparent  places  of  about  a  dozen  stars, 
taken  from  the  Xautical  Almanac,  and  so  chosen  that  one  is  always 
available  for  observation  shortly  after  sunset  at  any  time  during 
the  summer,  the  surveyor  will  then  be  in  a  position  to  observe 
for  azimuth  at  the  time  h^  considers  most  convenient,  instead  of 
waiting  for  the  elongation  of  Polaris.  The  reduction  of  the  obser- 
vations by  means  of  e(|uations  (in  and  (13),  the  latter  giving  the 
Avatch  correction,  is  not  a  verv  laborious  matter. 
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The  following  observations  were  taken  on  March  29th,   1899, 
to  find  the  azimuth  of  a  line  and  the  watch  correction: 

Pt.  observed  H.C.R.                        Watch. 

Eef.  Mark  45°  18' 

Polaris  73*  33'  30"  8  h.  SOm.  bis. 

CHydrfe  "  8       24       43 

The  apparent  places  of  the  stars  were:  \ 

R.A.  Decl. 

Polaris  1  h.     21  m.     21  s.  +  88°  46'  23" 

;  Hydree  8  50  6  +    6°  19'  35" 

The  data  then  were: 

A  =  lir  13'  (Eq.  1.) 
(P=  43°  39  36" 
(5=     6°  19'  35" 
;:>  =  4417" 

lo  find  the  azimuth:    eq.  (11) 

log  sin  A      =   9.96952 
"  ;j  =   3.64513 

"  cos  <P  =  9.85941 
13T61465 
"  1.9f  term=  3.75524  1.9<  term  =  5692' 
"  tan  (5  =  9.04480 
"  cos  A  =w9. 55858 
"  p  =  3.64513 

"  sin  1"      =   6.68557 


"2/icaerm=  n. 68932     2ncZ  term  =  —  5" 
.•_4  =  5687"  =  r  34'  47" 
To  find  the  hour  angle  of  the  time  star:    eq.  (13) 


log  A 

"    sin  {<p- 

-6) 

=   3.75488 
=   9.78280 

"    cos  f5 

=   9.9973''> 
13.53768 

"    t 

=   3.54033 

.•.^  =  3470" 

=  231.S.  =3m. 

51s. 

To  find  the  azimuth  of  the  reference  mark: 

Az.  of  Polaris  =   35S°  25'    13" 

H.C.R.  on  Polaris  =      73°  33'    30" 

Az.  of  0'  of  Circle  =    284°  51'   43" 

H.C.R.  on  Ref.  Mark  =      45'    1^' 

Az.  of  Ref.  Mark  =    330°     9'   43" 


Azimuths   are   here   reckoned   from   north   in   the   direction    in 
which  the  degrees  of  the  circle  are  numbered. 
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To  find  the  watch  correction: 

R.  A.  of  time  star 

=   Hh. 

50??i. 

6*. 

West  hour  angle 

= 

-    3 

51 

Sidereal  time 

=  8 

46 

15 

Long. 

=   5' 

17 

35 

Greenwich  sid.  time 

=  14 

3 

50 

Sid.  time  at  Gr.  mean  noon  (N.A.) 

=   0 

26 

14 

Elapsed  Sid.  interval 

=  13 

37 

9 

Corresponding  solar  interval 

(  =  Gr.  mean  time) 

=  13 

34 

55 

Standard  time 

=   8 

34 

55 

"Watch  face 

=   8 

34 

43 

Watch  correction  on  St.  time 

= 

+ 

12s. 

The  third  terms  in  equations  (lo)  and  (12)  in  this  example  are 
found  to  be  o"  -05  and  o"  -44  respectively,  so  that  they  are  safely 
neglected. 


DISCUSSION. 

Mr.  \'an  X(jstrand — It  is  some  little  time  since  I  studied  these 
formulae,  and  I  do  not  just  at  first  blush  take  them  all  in,  but  I 
think  that  a  great  many  of  us  by  reading  the  ])aper  in  the  Report, 
and  making  a  study  of  it.  will  be  able  to  learn  a  convenient  method 
of  taking  an  observation.  And  I  suppose  those  of  us  who  have  sat 
up  all  night  waiting  to  get  Polaris  in  elongation  will  thoroughly 
appreciate  any  method  that  will  let  us  out  of  it. 

Mr.  Dickson — I  do  not  think  any  of  us  are  thoroughly  capable 
of  discussing  this  paper  at  first  sight.  A  great  many  calculations 
have  been  made,  and  it  is  very  carefully  prepared,  but  it  is 
only  when  it  is  printed  in  the  Report  and  we  sit  down  at  home 
and  study  it  out  we  will  appreciate  all  its  advantages. 

Capt.  (iamble — I  do  not  think  our  Surveyors  as  a  rule,  when 
requiring  the  meridian,  take  observations  of  Polaris  except  at  its 
greatest  elongation;  but  with  the  information  given  u^  in  this 
paper,  one  may  choose  a  much  more  convenient  time  for  obtaining 
the  azinnith. 

Prof.  Stewart — I  was  tied  to  the  method  of  elongation  when  in 
practice.  If  you  have  a  reliable  timekeeper  it  is  most  useful  in 
obtaining  azinnith  from  observation  of  Polaris  at  anv  time.  Rut 
if  you  have  not  a  good  chronometer,  by  observing  two  stars  on  the 
same  vertical  circle  the  time  is  not  necessary,  the  latitude,  how- 
ever, must  be  known,  but  it  can  easily  be  found  closelv  enough 
fur  ;dl  i)ractical  t)ur])oses. 


[This  Association  is  not  responsible  as  a  body  for  any  opinions  expressed  in  its  Papers 
by  Members.} 


MORE    REMINISCENCES   OF   AN    OLD    LAND 

SURVEYOR. 

Bv  C.  UNWIN. 
Toronto. 


Having  been  requested  by  the  Chairman  of  the  Biographical 
Committee,  of  which  I  am  a  member,  to  write  in  addition  to 
those  given  in  1897  a  few  more  of  my  reminiscences  for  the  com- 
ing meeting,  I  will  do  my  best  to  comply,  although  I  fear  they 
may  possess  little  interest  for  my  brother  surveyors — perhaps  it 
may  prove  not  entirely  uninteresting  to  follow  me  on  a  survey 
to  Lake  Superior  and  stay  awhile  at  the  Islands  of  Michipicoten 
and  of  St.  Ignace. 

In  looking  over  my  Diary  for  the  year  1864  I  find  under  8th 
September  that  I,  in  company  with  Mr.  H.  R.  Fletcher  (a  gentle- 
man who  had  employed  me  to  lay  out  some  mining  locations  in 
the  above  district),  left  Toronto  at  7  a.m.  by  the  Northern  Rail- 
way train,  arriving  at  Collingwood  at  noon,  and  left  by  the  steamer 
Algoma  about  3  p.m.,  reaching  Killarney  at  7.30  on  the  morning 
of  the  9th,  Little  Current  at  11  in  the  morning,  and  Bruce  Mines 
about  II  p.m.  Probably  most  of  you  know  that  Killarney  was 
formerly  called  She-baw-we-naw-ning,  which  puts  me  in  mind  of 
an  unwilling  stay  made  there  in  the  summer  of  1852  on  my  way 
to  Manitowaning  to  fetch  some  pork  which  had  been  left  there 
for  me  to  be  used  on  the  survey  of  the  Indian  Reserve  at  Garden 
River.  We  were  detained  by  head  winds  for  some  time,  and  when 
we  got  to  r^Ianitowaning  found  that  the  pork  had  been  left  on 
the  wharf  in  the  broiling  sun  and  had  become  so  bad  that  it  could 
not  be  used.  I  heard  a  story  of  a  Frenchman,  one  I  suppose  of 
a  surveying  party,  who  was  starved  to  death  at  this  same  She- 
baw-we-naw-ning  many  years  ago.  He  had  been  detained  ibere 
waiting  for  provisions.  This  was  during  the  winter,  and  the  last 
four  entries  in  his  diary  were  (I  do  not  remember  the  date,  btit  will 

say):  " day  of  , — Packmen  not  come  yet;    very  hungry; 

eat  one  snowshoe."     Next  entry:    '' day  of  , — Still  no 

packmen;    eat  other  snowshoe."     The  next  entry:    " day  of 

, — Packmen   not  come   yet;    eat  one   moccasin."     And  con- 
cludes his  last  entry  with:    "Packmen  not  come  yet;    eat  other 
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moccasin;  She-ba\v-\ve-na\v-ning  damn  poor  place."  It  is  not 
SO  bad  now,  for  it  is  a  very  important  fishing  station — in  fact  there 
are  few.  if  any.  better  on  Lake  Huron. 

loth.  Arrived  at  Garden  River  about  9.12  in  the  morning, 
and  remained  about  two  hours  taking  in  wood.  While  the  wood 
was  being  taken  in  Mr.  Fletcher.  Mrs.  Mclntyre  (wife  of^  Mr. 
Mclntyre.  of  Fort  William),  daughter  and  niece,  and  I  went 
ashore  and  called  upon  Rev.  Mr.  Chance,  the  Church  of  Eng- 
land missionary  residing  at  Garden  River.  John  Lindsay.  P.  L. 
Surveyor,  came  aboard  the  steamer  at  Sault  Ste.  Marie.  He  was 
going  to  lav  out  some  mining  locations  near  Black  Bay.  Mr. 
Lindsay  told  me  that  Mr.  Devine,  the  Chief  Clerk  in  the  C.  L, 
Department,  said  that  the  locations  might  be  laid  out  at  right 
angles  to  the  shore  of  the  lakes  or  rivers,  if  not  convenient  to 
run  them  due  north  and  south. 

nth.  Arrived  at  the  mouth  of  Michipicoten  River  about  7 
a.m.,  where  left  a  mail  bag  and  one  passenger,  Mr.  Rankin,  father 
of  the  gentleman  in  charge  of  the  Hudson  Bay  Company's  post 
at  Michipicoten.  Mr.  Fletcher  and  several  of  the  passengers  went 
up  to  the  post,  and  Mr.  Fletcher  brought  a  small  canoe  back  with 
him.  Arrived  at  Michij^icoten  Island  about  2  p.m.  Mr.  Fletcher's 
boat,  with  five  men,  met  us  about  a  mile  from  the  shore.  Mr.  F.. 
I  understood,  had  charge  of  a  mine  on  the  Island,  and  these  men 
had  been  working  under  him.  Walked  around  and  examined  the 
place.  A  fire  had  recently  raged  all  through,  burning  up  some 
of  the  houses. 

1 2th.  With  five  men  left  the  mines  to  survey  a  ten-acre  lot  at 
Quebec  Harbor,  and  searched  for  a  line  that  had  been  run  by 
P  .L.  Surveyor  A.  P.  Salter  some  years  back  for  Bonner's  eastern 
boundary. 

13th.  Found  Bonner's  eastern  boundary  with  jackets  still 
standing;  traced  this  line  down  to  the  shore  and  found  a  post 
about  one  chain  north  therefrom,  etc.,  etc.  Quebec  Harbor  is 
for  its  size  one  of  the  best  harbors,  if  not  the  best  harbor,  on  Lake 
Superior.  Mr.  Metcher  hired  the  schooner  "  Delia  Wright,"  of 
Gosfield,  to  take  us  to  Island  of  St.  Ignace.  She  was  t,S<  tons 
burden,  and  commanded  by  an  old  salt,  aged  about  70  years, 
rejoicing  in  the  name  of  Lamphire;  with  him  the  mate,  a  fine, 
handsome  Norwegian,  namerl  Solomon  Tosteson;  Jim.  a  half- 
breed  Indian;  and  Julian,  a  l-Venchman.  We  left  Quebec  Harbor 
about  9  p.m.;    had  a  fair  wind,  but  it  was  a  very  rainy  night. 

14th.  Was  very  sick  all  last  night,  as  was  also  Mr.  Fletcher. 
I  could  not  sleej)  dowti  in  iIk-  small  cabin  (it  was  only  about  7  feet 
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square),  so  remained  on  deck  all  night  and  all  next  day.  We  got 
within  a  few  miles  of  our  destination  about  8  a.m.,  but  the  wind 
got  contrary  and  strong,  and  we  were  obliged  to  make  for  a  har- 
bor; tried  Arran  Bay,  Uut  being  too  fogg}',  missed  it;  tried  the 
Pic,  about  45  miles  from  Otter  Head,  and  missed  it,  so  tried  Otter 
Head  Harbor,  and  fortunately  made  it  about  4.30  p.m..  and 
anchored  for  the  night.  Had  a  most  uncomfortable  bed  in  the 
hold  of  the  vesesl.  on  a  box  about  3  feet  6  inches  long,  and  it  was 
very  hard.  I  do  not  see  it  mentioned  in  my  diary,  but  I  have  a 
very  vivid  recollection  of  part  of  a  night  trying  to  sleep  in  the 
hold  of  the  adorable  "  Delia  Wright,"  on  a  bag  of  Liverpool  salt, 
and  a  more  uncomfortable  or  harder  bed  I  never  had,  and  I  have 
tried  a  good  many,  viz.:  balsam,  cedar,  and  hemlock  brush;  granite, 
rock,  and  sand,  the  latter  being  an  approach  to  Liverpool  salt, 
but  not  as  hard  by  a  good  deal;  and,  to  make  matters  worse, 
there  were  a  lot  of  domestic  fowls  loose  in  the  hold  which  were 
not  at  all  particular  as  to  where  they  made  their  deposits. 

15th.  There  being  a  head  wind,  we  were  unable  to  proceed, 
so  remained  at  Otter  Head  all  day.  and.  having  nothing  better 
to  do.  literally  gorged  ourselves  with  the  finest  blueberries  that 
I  ever  saw.  and  our  cook,  thinking  to  cap  the  climax,  gave  iis 
blueberry  pudding  for  supper  at  niglit. 

i6th.  \Veighed  anchor  about  5.30  a.m..  and  having  little  or  no 
wind,  beat  about  Otter  Head  until  about  6  p.m.,  when  it  freshened, 
and,  being  fair,  we  had  a  good  run;  a  beautifully  clear  night; 
not  having  got  over  my  repugnance  to  my  limited  quarters  in  the 
hold,  I  slept  on  deck. 

17th.  Arrived  at  MotTat's  Harbor  at  noon  and  anchored;  got 
under  weigh  again  about  3  p.m.,  and  reached  Harrison's  Land- 
ing at  dark;  rainy  night;  went  ashore  for  a  few  minutes,  but  it 
was  too  dark  to  do  or  see  anything  to  advantage. 

Sunday.  i8th.  Walking  on  the  shore  looking  for  minerals,  etc., 
having  previously  hauled  the  schooner  to  an  old  wharf.  In  the 
afternoon  took  out  boat  and  moved  a  mile  or  two  westward,  where 
encamped.     Took  observation  of  Polaris  about  7  p.m. 

19th.  With  Mr.  Fletcher  and  men  coasting  down  tlie  main 
lake.  After  dinner  Mr.  F.  and  some  of  the  men  went  further  up 
the  bay,  and  I  tried  the  variation  of  the  needle  at  different  places; 
found  an  immense  deal  of  local  attraction ;  in  one  place  the  needle 
pointed  very  nearly  due  east  and  west. 

20th.  With  most  of  party  making  search  for  the  south-west 
angle  of  the  Hamilton  location;  found  a  stump  flattened  on  three 
sides,  with  some  lettering  in  red  chalk,  but  could  not  make  out 
what  it  was.     Also  found  a  spruce  tree  squared,  with  Sept.   5th, 
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1846.  marked  on  it;    presuming  the  chalking  to  have  been  done 
at  the  same  time,  it  had  stood  the  weather  eighteen  years. 

24th.  Completed  the  survey  of  location  on  the  24th;  were 
most  hurried;  the  captain  of  the  schooner,  being  very  short  of 
provisions,  urged  me  to  come  away,  saying  he  would  be  obliged 
to  leave  me  if  I  did  not  come  to-day.  Weighed  anchor  about 
6  p.m. 

Sunday.  25th.  Had  a  good  run  all  last  night;  wind  continuing 
fair,  until  about  3  a.m.;  then  became  nearly  a  dead  calm  until 
II  this  morning,  when  freshened  and  got  quite  blustering.  We 
reached  within  about  a  mile  or  two  of  Michipicoten  mines  by  7 
or  8  in  the  evening,  but  could  not  make  them. 

26th.  Blew  fresh  from  midnight;  we  were  beating  and  trying 
to  get  a  landing  at  the  mines,  but  did  not  succeed;  were  quite 
close  several  times:  abandoned  the  attempt  about  8  a.m.  The 
wind  was  so  strong  that  it  was  not  safe  to  try  further,  so  made  for 
Otter  Head  Harbor  with  stay  foresail,  having  been  obliged  to 
take  down  the  other  sails;  arrived  at  the  harbor  about  11  a.m. 

27th.  Left  Otter  Head  this  morning;  wind  being  too  strong 
to  enable  us  to  land  at  the  mines,  were  obliged  to  go  forward  to 
Quebec  Harbor,  on  Michipicoten  Island,  where  remained  all 
night.  Mr.  Fletcher  and  I  encamped  on  the  Island;  rest  of  party 
remained   in  the  schooner. 

28th.  Still  unable  to  land  at  the  mines.  About  noon  some  of 
Mr.  Fletcher's  men  took  his  boat  and  went  from  Quebec  Harbor 
to  the  mines. 

29th.  Schooner  left  Quebec  Harbor  early  this  morning  and 
met  the  first  load  of  passengers  about  two  or  three  miles  from  the 
mines  (these  passengers  were  the  wives  and  children  of  the  miners 
who  had  been  employed  under  Mr.  Fletcher).  Returned  with 
large  boat  and  canoe  and  brought  off  the  remainder  of  the  pas- 
sengers. All  on  board  a  little  before  noon.  Saw  two  American 
fishing  boats,  and  spoke  one  of  them.  There  were  thirty  people 
crowded  into  the  little  vessel — twenty-four  from  the  mines  on 
Michipicoten  Island,  four  of  a  crew.  Mr.  I'letcher  and  myself. 

30th.  Wind  continucfl  fair  but  light  until  about  5  a.m..  when 
we  got  opposite  Montreal  River;  then  beating  off  Maimanse  all 
day.  and  between  Maimanse  and  White  Fi.sh  Point  lighthouse 
until  about  8  o'clock  next  morning. 

Saturday,  ist  October.  Went  ashore  for  a  short  time  near 
White  I*'ish  Point  lighthouse;  continued  at  anchor  until  evening, 
when  tried  for  about  an  hour  to  proceed  on  our  journey,  but  being 
unable  returned  and  anchored. 
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Sunday,  2nd.  Weighed  anchor  about  3.15  p.m.  The  mate 
having  called  for  assistance  to  raise  the  anchor,  I  left  my  sleeping 
place  on  the  deck  (where  I  had  been  made  tolerably  comfortable 
by  the  mate  putting  one  of  the  sails  about  me)  to  assist,  and  while 
doing  so  some  of  the  others  hoisted  my  sail  and  with  it  my  satchel 
containing  my  field-book,  comb  and  brush,  and  razor,  etc. — 
beards  were  not  then  fashionable  even  among  surveyors.  Seeing 
a  propeller  towards  evening  coming  down  the  lake,  making  for 
the  ■'  Soo,"  I  thought  it  a  good  opportunity  of  cutting  the  acquaint- 
ance of  "  Delia  Wright  "  and  her  motley  crew,  for  a  time  at  least, 
so  got  one  of  the  men  with  me  to  intercept  the  propeller  with 
the  canoe  we  had  with  us,  and  with  some  little  difficulty  managed 
to  get  on  board.  Our  canoe  was  not  seen  until  the  propeller  was 
nearly  upon  us;  it  proved  to  be  "  The  F.  W.  Backas,"  of  Chicago. 
We  remained  at  Waiska  Bay  all  night. 

3rd.  Left  Waiska  Bay  early  in  the  morning  and  overtook 
"  Delia  "  about  a  mile  from  the  entrance  to  the  canal.  Arrived  at 
the  "  Soo  "  between  7  and  8  a.m.  When  I  met  Mr.  Fletcher's  men 
at  the  American  side  of  the  river,  they  were  all  looking  very  blue, 
his  cheques  to  them  having  been  refused  by  the  store-keepers 
there.  Came  to  the  Canadian  side  about  noon.  When  landing, 
one  of  Mr.  Fletcher's  men,  who  had  been  tasting  some  of  Uncle 
Sam's  whiskey  I  presume,  slipped  and  fell  into  the  river;  he  had 
his  pipe  m  his  mouth  when  he  fell  in,  and  retained  it  until  he  was 
fished  out.  Tlie  miners  that  Mr.  Fletcher  had  working  for  him 
at  Michipicoten  Island  were  a  pretty  rough  set,  some  of  them 
Cornishmen;  one  of  them  threatened  to  murder  Mr.  F.,  not  hav- 
ing received  his  wages;  it  was  all  I  could  do  to  pacify  him.  I 
told  him  that  he  was  like  them,  engaged  by  a  company,  and  was 
suflfering  as  well  as  the  rest.  I  don't  know  how  they  settled  it 
at  last,  for  I  left  them  at  the  Canadian  side  of  the  river  and  came 
home  by  way  of  Detroit.  I  found  that  American  bills  were  at  a 
great  discount  at  this  time.  I  bought  a  few  things  on  the  Ameri- 
can side:  $1.50  American  money  equalled  only  80c.  Canada; 
$2  American  money  equalled  only  $1.20  Canada;  25c.  American 
money  equalled  only  15c.  Canada,  etc. 

4th.  I  left  Sault  Ste.  Marie  at  9  a.m.  by  steamer  "  Iron  City  " 
for  Detroit;  found  the  purser,  a  Mr.  Stevenson,  to  be  the  brother 
■of  Mr.  Stevenson,  a  merchant  of  Sutton  Georgina,  whom  I  knew. 
I  also  made  the  acquaintance  of  a  Mr.  Robson  of  London  C.W. 
who  had  been  working  at  Marquette;  he  was  on  his  w'ay  home 
for  his  family  to  return  with  them  to  Marquette. 

5th.  Arrived  in  Detroit  5  p.m..  and  while  there  saw  a  very 
melancholy  sight;    there  were  heaps  and  heaps  of  cases  piled  on 


lOO  ASSOCIATKIX    OF   ONTARIO    LAND    SURVEYORS. 

the  platform  at  the  depot,  containing  the  bodies  of  soldiers  slain 
in  the  Civil  War.  I  left  by  train  for  Toronto  a  little  after  6  p.m., 
and  fortunately  met  an  old  friend  in  charge  of  the  Pullman  car,, 
who  gave  me  the  first  good  bed  1  had  had  for  many  days. 

6th.  Arrived  in  Toronto  early  in  the  morning  of  the  6th;  had 
just  time  to  refresh  myself  with  a  good  wash  and  breakfast  and  to 
get  to  the  meeting  of  the  Hoard  of  Examiners,  and  receive  the 
fees  of  Mr.  James  Warren  and  George  Albert  Simpson,  who  were 
this  day  admitted  into  the  noble,  but  unremunerative.  profession 
of  Provincial  Land  Surveyors.  I  was  then  Secretary  of  the  Board. 
Mr.  Passmore.  my  predecessor,  had  kindly  attended  to  my  duties 
during  my  absence. 

I  fear  the  foregoing  will  have  proved  very  dry;  I  wish  I  could 
have  made  it  more  interesting. 


DISCUSSION. 

Mr.  Kirkpatrick — In  1863  I  made  my  first  survey  on  the  Gar- 
den River,  and  I  remember  very  well  the  depreciation  in  American 
money  at  that  time.  One  dollar  of  Canadian  money  was  eciual  to 
three  dollars  American  money,  and  I  had  an  Indian  who  hailed 
from  an  island  just  opposite  Garden  River,  who  had  got  very  much 
mixed  in  his  ideas  about  Canadian  and  American  money.  Being 
an  American  citizen,  he  could  not  understand  how  Canadian  money 
could  be  any  better  than  American,  and  he  insisted  on  being  paid 
in  American  money.  The  consequence  was,  as  I  could  not  persuade 
him  to  take  Canadian  money.  I  got  him  for  a  very  small  amount. 
\\  hen  we  were  coming  home  by  boat  we  found  they  had  not  raised 
the  prices  on  the  .American  .side  at  all.  You  could  stay  for  four 
dollars  a  day  at  any  of  the  first-class  hotels  in  the  I'nited  States,  so 
my  two  chain-bearers  and  I  went  down  to  Cleveland  and  to  Nia- 
gara Falls,  and  jnit  up  at  the  International  or  the  Cataract,  and 
had  a  good  time,  and  when  we  came  back  to  Toronto  I  found  it 
cost  me  less  than  it  would  have  cost  coming  down  on  the  old 
y\lgoma  to  Collingwood.  I  had  not  the  same  faith  in  the  American 
monev  as  my  friend  the  Indian,  George  ( )pekosh  or  ()-be-gosh! 

Mr.  Xiven — Those  names  mentioned  by  Mr.  I'nwin  are  familiar 
to  me.  My  f  rst  connection  with  Shc-baw-we-naw-ning  was  in  the  fall 
of  i<S63.  I  went  up  to  survey  a  township  on  the  Manitoulin  Island. 
It  was  the  first  Government  survey  I  ever  had.  Three  surveyors 
went  up  at  that  time,  four  intenrled  to  go,  but  John  (irant.  of  I>elle- 
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ville,  was  left  behind.  The  three  were  Mr.  McPhilHps.  the  father 
of  the  McPhilUps'  at  Winnipeg;  Mr.  Joseph  Hobson,  who  was 
then  engineer  of  the  Grand  Trunk,  and  myself.  CJrant  was  not  in 
time  to  catch  the  train,  but  the  three  of  us  went  up  in  the  steamer 
Rescue,  which  sailed  from  Collingwood.  I  remember  passing  She- 
baw-we-naw-ning,  or  Killarney,  and  then  we  landed  at  Little  Cur- 
rent; the  starting  point  for  myself  and  Mr.  McPhillips  was  at 
Sheeprock  Bay.  Mr.  Hobson  had  a  township  further  up  the  lake, 
and  he  went  up  into  West  Bay  in  the  Township  of  Bidwell.  We 
worked  there  all  winter,  going  out  on  the  20th  November,  and 
I  got  through  my  township  about  February  or  March.  I  had  taken 
the  precaution  to  write  to  the  Government  to  tell  them  I  would  be 
through  at  a  certain  time,  and  asked  them  if  I  might  go  on  wath 
another  township,  and  they  replied  that  I  might,  until  the  opening 
of  navigation.  Mr.  Hobson  said  nothing  until  he  got  through, 
and  then  went  home  by  the  ice,  w^hile  I  went  on  with  the  town- 
ship of  Billings,  and  I  had  the  half  of  it  done  when  Mr.  McPhilHps 
got  throvigh  with  his.  Mr.  Grant,  who  was  left  behind,  came  by 
Owen  Sound.  He  hired  a  boat  and  had  great  difficulty  in  getting 
up,  arriving  about  Christma.'^.  having  nearly  been  lost  in  the  ice. 
We  came  down  together  in  May.  We  camped  out  all  winter.  We 
had  no  stove  in  those  days.  We  had  our  tents  pitched,  and  then 
we  built  a  cabin  on  top  of  the  snow,  and  putting  the  fire  in  the 
centre  thawed  it  out.  We  used  to  sit  in  the  evenings  there,  and 
we  had  our  meals  in  there,  and  when  we  wanted  to  go  to  bed  we 
went  out  of  doors  into  the  camp.  It  w^as  pretty  cold  "bleeping.  It 
was  not  as  comfortable  as  nowadays,  but  not  a  single  one  of  the 
party  had  the  slightest  cold  or  sickness  of  any  kind.  At  that  time 
I  lived  at  St.  Mark's,  and  a  friend  of  mine  there,  a  Dr.  Wilson,  said 
to  me,  "  Mr.  Niven,  you  had  better  have  a  box  of  medicine  put 
up  to  take  with  you."  I  told  him  to  go  down  to  the  drug  store  and 
put  up  what  he  thought  was  necessary,  and  he  put  up  a  box  about 
a  foot  square.  What  was  in  it  I  do  not  know.  I  paid  S4  for  it.  and 
we  took  it  out  and  earned  it  all  around  and  brought  it  home  again 
unopened.  I  took  it  to  the  drue  store  again  and  asked  him  to 
take  it  back  again,  and  he  said  he  did  not  want  it.  I  said,  "  Give  me 
■something  for  it."  and  he  gave  me  a  dollar! 

Mr.  Kirkpatrick — I  may  tell  you  what  Mr.  Xiven  in  his  modesty 
is  silent  about — that  the  surveys  that  were  sent  in  by  him  and  by 
Mr.  Hobson  at  the  time  he  speaks  of  are  models  to  the  present  day. 
I  show  young  men  those  plans  and  field  notes,  and  they  cannot 
improve  on  them  very  much. 

Mr.  Esten — I  wish  some  of  the  older  members  in  the  Associa- 
tion would  take  in  what  we  said  in  the  Report  of  the  Biographical 
Committee  seriously,  and  turn  their  attention  to  writing  papers  as 
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to  their  reminiscences.  Mr.  Unwin  has  written  twice,  and  I  do 
not  think  we  can  induce  him  to  write  again.  A  great  many  of  the 
members  of  the  profession  seem  to  think  it  a  very  gooti  thing  to 
have  some  sort  of  history  kept,  and  I  think  this  object  might  be 
fulfilled  by  members  writing  papers  of  this  nature.  As  Chairman 
of  the  Committee,  I  would  be  very  much  obliged  if  some  of  the 
older  members  would  take  this  into  consideration  next  year. 

Mr.  Foster — Previous  to  Mr.  Xiven  being  up  on  the  Manitoulin 
Island.  I  was  on  an  exploration  survey  of  the  island,  at  least  we 
intended  to  explore  it.  Mr.  Hawkins  engaged  me  to  superintend 
the  party,  and  we  went  up.  Nobody  seemed  to  know  what  the 
island  was  like,  excepting  a  few  hunters  and  the  Indians  there. 
My  friend.  Mr.  John  D.  Evans,  will  recollect  the  circumstances 
vividly;  he  was  with  me,  and  so  was  Mr.  Hawkins.  The  latter 
thought  we  could  survey  the  island  from  end  to  end  without  a 
tent,  taking  only  a  little  pork  and  flour.  We  got  tents,  but  he 
objected  to  them!  We  waited  a  week  or, two  and  had  a  Council 
with  the  Indians,  but  they  sent  us  back,  and  said  they  would  not 
allow  us  to  examine  the  island  at  all. 


[This  Association  is  not  responsible  as  a  body  for  any  opinions  expressed  in  its  Papers 
by  Members.] 


HIGHWAY   CULVERTS   AND    BRIDGES. 

By  a.  W.  CAMPBELL, 

Toronto. 


The  majority  of  Canadians,  when  visiting  Europe,  are  im- 
pressed with  the  durability  and  sohdity  which  characterizes  the 
structures  of  that  country.  Private  residences  are  built  to  with- 
stand the  wear  of  centuries.  Cathedrals,  public  halls,  libraries, 
and  similar  civic  institutions  are  constructed,  not  merely  for  the 
present,  but  for  future  generations.  Among  the  works  marked  by 
this  durability  are  to  be  classed  the  public  highways,  with  all  that 
pertains  to  them.  Canada,  in  this  regard,  presents  a  very  unfor- 
tvmate  contrast. 

It  can  justly  be  argued  that  Canada  is  a  very  young  country, 
and  that  England  is  a  very  old  country;  that  Canada  is  not  a 
wealthy  country,  and  that  England  is  a  very  wealthy  country. 
While  England  is,  in  a  way,  a  ver\'  old  country,  yet  it  is  not  so 
much  older  than  this  country  in  the  arts  of  civilization,  which 
should  teach  our  citizens  and  municipal  councils  the  necessity  for 
and  the  means  of  wisely  spending  money  in  permanent  improve- 
ments. And  while  England  is  a  richer  comitry  than  Canada,  that 
greater  degree  of  wealth  has  l>een  brought  about,  to  some  extent, 
by  the  very  durability  which  we  have  so  long  avoided.  Perman- 
ent improvements  are  the  cheapest.  Structures  which  need  props 
and  repairs  within  a  year  or  two  after  they  have  been  built,  seem 
to  be  in  a  chronic  ctate  of  starvation,  with  a  ravenous  appetite  for 
money.  Canadians  have  not  yet  entirely  outgrown  the  idea  that 
they  live  in  a  pioneer  land  where  the  needs  of  the  present  entirely 
overwhelm  the  future.  In  nothing  is  this  temporary  building  more 
apparent  than  in  our  highways,  and  in  no  detail  of  our  highways 
is  it  more  striking  than  in  the  matter  of  bridges  and  culverts.  At 
the  same  time  there  is  no  portion  of  the  making  of  a  road  that 
offers  more  scope  to  the  road  maker  than  in  providing  substantial 
and  permanent  waterways.  Instead  of  the  handsome  stone  and 
concrete  arches  that  span  so  many  of  the  streams  intersecting  the 
highways  of  England,  there  are  to-day  in  this  country  scores  of 
wooden  boxes  and  trusses — flimsy,  disjointed,  unsafe;   the  constant 


104  ASSOCIATION    OF   ONTARIO    LAND    SURNEVORS. 

source  of  accident,  and  the  bottomless  pit  into  which  councils  are 
annually  throwing-  money  in  a  vain  endeavor  to  keep  them  in 
repair. 

LOCATION. 

Considerable  attention  is  generally  paid  to  the  selection  of  a 
good  site  for  a  bridge,  and  an  eflfort  is  made  to  decide  in  the  inter- 
est of  economy,  usually  with  a  considerable  measure  of  success. 
There  is.  however,  a  tendency  to  cling  to  the  line  of  original  survey, 
rather  than  deviate  the  road  slightly,  when  by  doing  so.  much 
would  be  gained  in  lessening  the  dimensions  of  the  bridge,  secur- 
ing firm  foundations  for  piers  and  abutments-  reducing  the  cuts 
and  fills  of  the  approaches  of  the  bridge;  all  of  which,  while  they 
may  not  decrease  materially  the  first  cost,  very  frequently  are  of 
the  utmost  consequence  with  regard  to  maintenance,  and  mav 
decide  for  good  or  bad  the  usefulness  of  the  entire  roadway.  The 
utility  of  a  road  with  respect  to  hauling  heavy  loads,  is  not  gov- 
erned so  much  by  the  condition  of  the  best  section  as  by  the  worst; 
not  so  much  by  the  level  portion  as  by  the  steepest  grade.  Bridges, 
forming,  as  they  do.  a  means  of  crossing  valleys,  are  intimately 
associated  with  the  problem  of  judiciously  choosing  between  direct- 
ness of  route,  easy  gradients,  and  details  of  construction.  The  loca- 
tion of  culverts  is  a  matter  of  very  common  error.  Water  should 
be  disposed  of  in  small  (juantities,  along  natural  water-courses, 
before  it  gathers  force  and  headway.  Instead  of  this  principle  being 
followed,  water  is  frequently  carried  long  distances  by  the  roadside, 
past  water-course  after  water-course,  rather  than  build  a  culvert 
or  culverts  to  carry  it  away  without  injury-  to  the  road.  Where 
culverts  are  needed,  they  should  pass  directly  across  the  road  and 
carry  the  water  away  from  it. 

The  size  of  bridge  or  size  of  culvert  involves  nice  discrimina- 
tion- in  which  local  circumstances  and  the  class  of  construction 
introduce  various  factors.  For  the  size  of  waterway,  no  hard  and 
fast  rule  can  be  given.  Many  existing  culverts  and  bridges  were 
at  one  time  of  sufficient-  size,  but  the  clearing  and  draining  and 
cultivating  of  the  land  now  permits  the  water  after  a  rainfall  to 
reach  the  water-course  in  a  shorter  time  with  increased  volume, 
causing  submerged  roadway  and  flooded  roadsides,  while  culverts 
and  bridcfcs  are  swept  away.  The  best  guide  to  a  proper  size  of 
waterwav  is  an  intimate  acf|uaintancc  with  the  locality  or  the  evi- 
dence of  others  who  are.  with  respect  to  niaxinnim  rainfall,  height 
of  water  line,  previous  experience  as  to  floods,  form  and  inclination 
of  the  stream  and  area  to  be  drained,  kind  and  condition  of  the 
soil,  and  similar  details.  Talbot's  Formula,  proposed  more  as  a 
guide  to  the  jtidgment  than  as  an  tmaltcrablc  rule  is  at  times  very 
useful: 
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Area  of  waterway  in  square  feet  C.  V  (drainage  area  in  acres)-' 
acres)  3.  C  is  a  variable  co-efficient,  and  the  values  given  are: 
"  For  steep  and  rocky  ground,  C  varies  from  2-3  to  1,  etc.  For 
rolling  agricultural  country,  subject  to  floods  at  times  of  melting 
snow,  and  with  the  length  of  valley  three  or  four  times  its  width, 
C  is  about  1-3;  and  if  the  stream  is  longer  in  proportion  to  the  area, 
decrease  C.  In  districts  not  afifected  by  accimiulated  snow  and 
where  the  length  of  the  valley  is  several  times  the  width,  1-5  or  1-6, 
or  even  less,  may  be  used.  C  shoukl  be  increased  for  steep  side 
slopes,  especially  if  the  upper  part  of  the  vallev  has  a  nuich  greater 
fall  than  the  channel  at  the  culvert." 

Waterways  should  be  neither  needlessly  large,  nor  of  too  small 
dimensions,  involving  on  the  one  hand  unnecessary  expense  for 
first  construction,  and  on  the  other  hand,  injury  to  the  road,  wash- 
outs, expensive  repairs,  and  delay  to  trafhc. 

MATERIALS. 

The  materials  available  for  culvert  construction  in  addition  to 
timber,  are  sewer-pipe,  concrete  pipe,  iron  pipe,  brick,  stone,  and 
concrete.  Culverts  are  sometimes  made  of  one  of  these  materials 
alone,  or  of  two  or  more  in  combination.  When  the  dimensions  of 
a  l)ridge  are  reached,  concrete  and  stone  abutments  and  piers,  with 
iron  or  steel  sujierstructure;  or  stone,  brick,  or  concrete,  alone 
or  in  combination,  are  the  materials  gaining  favor. 

SEWER-PIPE. 

For  the  small  culverts,  sewer  pipe  is  very  economical  and  dur- 
able, if  well  laid.  To  render  them  secure  against  the  test  of  a  Cana- 
dian climate,  they  should  be  laid  with  a  good  grade,  and  the  ends 
protected  with  concrete,  stone,  or  brick  headwalls,  with  deep  aprons. 
The  joints  s  hould  be  made  water-tight  with  cement.  These  pre- 
cautions will  provide  against  the  action  of  frost  and  will  prevent 
the  culvert  being  luidermined  by  water  passing  along  the  outside 
of  the  pipe,  either  from  the  ends  or  through  the  joints.  Care  should 
be  taken  to  excavate  a  concave  bed  for  the  ])ipe  to  rest  in,  always 
laying  the  spigot  ends  u])  grade.  The  pipe  at  the  outlet  should 
be  set  flush  with  the  surface  of  the  ground.  Tf  set  higher  than  the 
surface  the  fall  of  water  will  wash  out  a  depression  and  will  in  time 
undermine  the  end  of  the  culvert.  A  too  rapid  grade  will  cause 
the  same  result.  It  is  frec|uently  well  to  cobble-pave  the  outlet, 
where  this  undermining  action  is  likely  to  occur. 

CEMENT-CONCKKTE    PIPE. 

Excellent  culvert  pipe  of  concrete  can  be  manufactured  cheaply 
in  any  gravel  pit  under  the  immediate  direction  of  the  municipal 
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engineer.  The  jnpes  are  three  or  four  inches  in  thickness,  accord- 
ing to  (Jianieter.  which  latter  may  safely  and  conveniently  reach 
three  feet.  Jhe  implements  recjuired  are  of  the  simplest  kind.  The 
must  important  are  two  steel  spring  cylinders,  one  to  set  inside  the 
otlier,  leaving  a  space  between  the  two  equal  to  the  thickness  of  the 
fmished  concrete  pipe.  By  "  spring-cylinder,"  it  may  be  explained, 
is  meant  such  a  cylinder  as  would  be  formed  by  rolling  an  iron 
plate  into  a  tube  without  sealing  the  joint.  With  the  smaller  of 
these  cylinders  the  edges  overlap  or  coil  slightly:  but  are  so 
manufactured  that  the  edges  may  be  forced  back  and  set  into  a 
nerfect  cylinder.  These  two  cylinders,  with  joints  flush,  are  set  on 
end,  the  one  centrally  inside  the  other,  and  on  a  firm  board  bot- 
tom. The  concrete,  made  of  first-class  cement  and  well-screened 
gravel,  is  then  tamped  firmly  but  lightly  into  the  space  or  mould 
between  the  two  cylinders.  The  tamping-iron  used  to  press  the 
concrete  into  place  is  so  shaped  as  to  fit  closely  to  the  cylinders. 
The  concrete  is  allowed  to  stand  in  the  mould  for  a  few  hours,  when 
the  cylinders  are  removed;  the  outer  and  larger  cylinder  by  insert- 
ing an  iron  wedge  into  the  joint,  and  forcing  the  edges  apart;  the 
inner  cylinder,  by  inserting  the  wedge  into  the  joint  and  turning 
the  edges  so  as  to  allow  them  to  again  overlap,  returning  to  the 
shape  of  a  coil.  The  outer  cylinder  having  thus  been  made  larger 
and  the  inner  one  smaller,  they  can  readily  be  taken  away,  and  the 
concrete  pipe  is  then  left  until  thoroughly  hardened.  Just  such 
a  number  of  pi])e  as  are  actually  required  fo  rthe  season's  work 
need  be  manufactured:  the  implements  re(|uired  are  inexpensive, 
and  the  ])ipe  may  be  made  by  the  municii)ality  for  actual  cost, 
v.hich,  after  a  little  experience,  can  be  reduced  to  a  very  small 
amoimt.  Culverts  of  concrete  pi])e  are  laid  in  a  manner  similar  to 
tho^e  of  sewer  pipe. 

ARCH    ClIAERTS    OF    STONE   ANO   CONCRETE. 

There  is  no  dei)arture  which  would  more  enrich  the  highways 
than  the  general  use  of  stone  and  concrete  for  the  construction  of 
bridges  and  cidverts.  They  cost  more  in  the  first  instance,  but  the 
longer  life,  the  fewer  repairs  needed,  the  greater  convenience-  the 
Ics.ser  liabilitv  to  accident,  render  them  in  every  way  desirable. 
Concrete  and  stone  are  the  only  materials  with  which  really  per- 
manent work  of  this  nature  can  be  constructed.  Bridges  and  cul- 
verts of  rubble  masonry  have  existed  in  Scotland  and  Ireland  with 
scarcely  any  repairs  for  nir>re  than  a  century,  since  before  the  time 
of  Telford  and  Macadam.  Concrete  bridges  and  roadbeds  built  by 
the  Romans  nearly  2,(XX3  years  ago  are  still  in  use,  in  spite  of  efforts 
to  destroy  them  in  military  operations.  The  cost  of  this  class  of 
work  is  constantly  decreasing  through  the  cheapening  and  improv- 
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ing  of  cement,  through  the  lessened  expense  of  procuring  stone 
and  crushing  it,  and  through  growing  experience  in  the  use  ot 
cement.  In  Scotland  it  is  connnon  lor  farmers  tO'  contract  for 
rubble  concrete  bridges,  provide  the  stone,  and  hire  masons  to  do 
the  work,  in  this  way  the  entire  expenditure  is  kept  in  the  local- 
ity, among  the  people  who  pay  the  taxes,  and  is,  therefore,  in  spite 
of  a  slightly  greater  cost,  not  unpopular.  Up  to  forty  foot  spans, 
this  construction  is  not  difftcult. 

In  the  construction  of  a  stone  arch  the  first  consideration  is  the 
foundation.  The  depth  to  which  the  excavation  must  be  made 
will  depend  chiefly  upon  the  span  of  the  arch,  and  the  nature  of  the 
natural  soil  on  which  it  will  rest.  The  chief  object  is  that  it  shall 
be  secure^  If  bed  rock  comes  to  the  surface  it  may  be  safe  to  rest 
the  base  of  the  arch  upon  it  without  any  further  excavation.  A  firm 
hard-pan  may  exist  a  short  distance  below  the  surface  ui  the 
ground.  But  a  quick-sand,  or  other  insecure  footing,  may  neces- 
sitate the  sinking  of  piles,  or  the  placing  of  a  wide,  and  perhaps 
deep,  concrete  base.  But  the  foundation  must  be  sufficient  to 
provide  that  the  washing  of  water  cannot  undermine  it,  that  the 
lateral  thrust  of  the  embankments  cannot  move  it,  nor  that  the 
vv  eight  of  loads  cannot  cause  it  to  sink.  No  more  definite  rule 
can  safely  be  given  than  to  make  the  most  of  local  circumstances, 
with  always  a  fair  margin  for  safety.  Full-centre  arches — tl;at  is, 
entire  semi-circles — are  easily  formed,  possess  great  strengtli,  and 
have  little  lateral  thrust,  but  with  wide  spans,  they  necessarily  rise 
to  a  correspondingly  great  height,  and  cannot  always  be  employed. 
A  segmental  or  flat  arch  will  lessen  the  rise,  but  has  a  consideral^le 
lateral  thrust,  which  necessitates  very  strong  abutments.  A  com- 
pound arch,  made  up  of  a  number  of  different  circles,  when  rightly 
proportioned,  combines  the  advantages  of  the  two,  reducing  the 
height,  and  at  the  same  time  having  an  excellent  appearance. 
The  thickness  of  the  arch  and  abutments  depends  on  a  number  of 
details,  the  chief  of  whicli  are:  the  form  and  size  of  the  arch,  the 
finality  of  the  material  composing  it.  and  the  character  of  the 
workmanshijj.  The  haunches  of  shoulders  should  be  built  from 
the  spring  of  the  arch  half  way  to  the  top. 

With  regard  to  the  masonry,  first-class  hydraulic  cement  should 
be  used.  The  arch  stones  should  be  full-bedded  in  cement,  and 
each  course  afterwards  thoroughly  grouted.  Each  stone  should 
be  cleaned  and  damjjcned  before  being  placed  in  the  arch.  Tm.- 
properlv  dressed  stones  should  be  re-cut.  as  no  hanunering  should 
be  allowed  after  the  stones  are  set.  The  ring-stones  shoiild  be 
dressed  into  a  wedge  shape,  so  that  they  will  radiate  truly  from  the 
centre  of  the  circle,  and  should  be  so  dressed  that  the  joints  need 
not  exceed  three-eights  of  an  inch  in  width.  The  ring-stone 
should  be  of  such  thickness  as  to  expose  ten  inches  on  the  inside 
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or  face  of  the  arcli.    Tlie  exterior  of  the  arch  should  be  flushed  with 
a  one  inch  coat  o{  cement  and  the  surface  then  smoothed  off. 

Arch-culverts  and  bridges  of  cement-concrete  can  be  more 
cheaply  constructed  than  can  masonry  arches,  and,  if  careful  work- 
manship is  employed,  are  quite  as  serviceable.  They  are  formed 
by  constructing  a  curbing  and  thoroughly  ramming  the  concrete 
into  it  in  successive  layers.  The  manner  of  mixing  the  concrete 
depends  on  the  character  of  the  cement  used,  some  cements  being 
slow  setting,  others  quick  setting:  some  will  set  well  in  water, 
while  others  will  not;  some  will  allow  a  considerable  proportion 
of  water  to  be  used  in  forming  the  mortar,  while  other  cem^^nts 
should  be  but  slightly  moistened.  One  feature  in  connection  mth 
concrete  culvert  work  is  that,  with  the  curbine  and  centres  in 
place,  any  intelligent  workman  can,  by  following  the  instructions 
of  the  engineer,  lay  the  concrete.  !\Tanufacturers  comi)lain  that 
masons,  in  the  great  majority  of  cases,  entirely  disregard  the 
instructions  given  them  with  resnect  to  the  mixing  of  cement,  and 
follow  their  own  methods  of  mixing  common  mortar;  while  a  man 
totally  unaccustomed  to  work  of  this  descrijition  will  obev  instruc- 
tions carefully  and  minutely.  Concrete  cannot  be  mixed  and  put 
in  place  like  common  mortar,  and  by  overlooking  this  fact  much 
concrete  work  has  failerl.  and  has  brought  the  material  into  dis- 
repute in  some  localities. 

BRIDGE    ABUTMENTS. 
\ 

The  most  substantial  substructure"^  of  brido-es  are  of  either 
stone  or  concrete.  Tn  their  construction  sufficient  excavation  must 
at  first  b--  made  to  properly  contain  the  abutment,  and  this  earth 
may  be  refilled  arain  so  as  to  form  approaches  to  the  bridge.  Tlie 
excavation  completed,  when  concrete  is  used  in  whole  or  in  part, 
the  portion  thus  constructed  must  be  boxed  and  curbed  in  a  sub- 
stantial manner  the  exact  size  and  shape  required.  After  the  con- 
crete has  set  this  boxine  is  removed  and  earth  fil'ed  in  solidly 
around  the  face  of  the  abutments  Hammer  dressed  stone  should 
crown  the  concrete  to  form  a  bridge  seat. 

Concrete  =hoidd  be  rotntiosed  of  first-class  cement:  a  clean, 
shsrp.  cilicious  sand,  entirely  free  from  earthy  particles  and  roarse 
enou<Th  to  !«ass  through  a  twentv-mesh  and  be  retained  on  a  thirtv- 
"H'sh  sieve;  clean  screened  t^ravel.  the  largest  not  to  be  more  than 
two  and  otic  half  inches  in  diameter;  or  in  place  of  cravel.  b'-oken 
stone  that  will  pass  through  a  two-inch  ring.  The^e  materials 
should  b<"  mixed  in  the  proportion  of  one  of  cement,  two  of  sand, 
and  ihrce  of  uravel  or  broken  stone,  with  iust  sufficient  water  to 
form  a  plastic  mass.  The  snnd  and  cement  should  first  be  thor- 
oughly mixed  when  dry.  then  water  added  to  make  a  thick  paste. 
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and  this  thoroughly  mixed  again.  This  mortar  is  then  spread  out 
and  the  stone  or  gravel  added,  when  the  whole  is  mixed  together 
until  every  stone  is  thoroughly  coated  with  mortar.  When  this  is 
(ione  the  concrete  may  be  put  in  place  and  should  be  spread  out 
and  pounded  until  the  excessive  moisture  appears  on  the  surface. 

DKSIGN   OF  IRON   BRIDGES. 

The  design  of  iron  or  steel  bridges  commonly  erected  may  be 
classified  under:  The  plain  beam  or  girder;  the  beam  truss;  the 
suspension  truss;  and  the  bowstring  or  arch  truss.  The  first  of 
these  is  well  understood;  the  second  comprises  those  trusses  in 
which  both  bottom  and  top  chords  are  essential;  the  third  includes 
those  inwhich  the  upper  chord  only  is  necessary;  the  fourth  is  not 
properly  a  truss,  but  an  arch,  in  which  the  horizontal  tie  takes 
the  place  of  fixed  abutments.  The  style  chosen  shouid 
be  governed  by  circumstances  and  economy;  but  apart 
from  this  any  design  is  good  so  long  as  it  can  be  accurately 
analyzed  as  to  the  character  and  amount  of  strain  in  all  its  parts. 
r)n  the  other  hand  any  design  which  cannot  be  so  analyzed  should 
not  for  a  moment  receive  consideration.  The  course  pursued  by 
some,  indeed  most  nnmicipalities.  in  erecting  iron  bridges  is  likely, 
however,  to  result  disastrously,  and  throw  iron  and  steel  into  dis- 
repute. A  council  advertises  for  tenders.  The  companies  respond- 
ing supply  their  o  wn  plans  and  specifications.  Thus  far  the 
procedure  is  entirely  satisfactory.  The  difftculty  arises  when  the 
councils  accept  the  lowest  tender  without  obtaining  the  advice 
of  an  experienced  builder  of  iron  bridges  as  to  the  plans  and  speci- 
fications submitted.  Cases  have  occurred  in  which  a  difference  of 
five  dollars  has  nfiuenced  a  council  to  accept  a  tender  for  a  bridge 
which  manifestly,  to  a  man  of  experience,  was  worth  less  than  the 
other  by  several  hundred  dollars;  and  which  was  indeed  unsafe, 
offering  every  likelihood  of  failure  with  attendant  loss  of  life  and 
greSt  expense  for  reconstruction.  It  is  difficult  to  understand  the 
action  of  councillors,  shrewd  in  other  matters,  in  the  construction 
of  bridg-es  and  other  public  works  proceeding  with  such  apparent 
disregard  for  the  true  interests  of  those  whom  they  represent.  A 
small  sum  spent  in  securing  reliable  advice  is  as  much  a  matter  of 
economy  in  public  as  in  private  affairs. 


Mr.  Morris — Referring  to  the  work  of  Municipal  Councils  and 
their  inspectorship  of  municipal  bridges,  if  you  look  at  the  map 
of  the  Province  vou  will  see  that  the  county  in  which  I  am  engageci 
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as  engineer  (Renfrew)  has  probably  larger  streams  than  any  othc'r 
county  in  the  Province — the  Madawaska.  Pctcwawa,  lionnechere. 
These  streams  are  all  crossed  by  large  bridges,  and  1  have  had  the 
supermteiidence  of  most  of  those  bridges,  and  find  great  difticnlty 
with  regard  to  Mnnicii)al  Councils,  liach  Council  or  each  Coun- 
cillor has  some  friend  who  wants  to  make  a  ])lan  for  them.  Their 
engineer  is  not  notified,  they  have  the  plan  prepared,  and  then  tliey 
ask  their  engineer  to  see  the  work  carried  out.  Tlie  contract  is 
let  before  the  plan  is  submitted  to  him.  and  he  has  either  to  repu- 
diate it  altogether.  <jr  follow  it  as  best  he  can. 

There  is  a  bridge  about  300  feet  long  over  the  Madawaska, 
^vhere  the  engineer  was  instructed  to  make  a  report  as  to  an  iron 
bridge  with  stone  abutments,  and  piers,  costing  about  $9,500;  (jr 
a  wooden  bridge  with  stone  abutments,  costing  altogether  about 
$6,000.  The  Municipality  induced  the  Government  to  give  them 
a  little  help  and  showed  the  report  to  the  engineer.  They  after- 
wards got  their  local  contractor  to  bring  to  me  a  sketch  of  the 
kind  of  bridge  they  wanted,  a  cheap  one.  I  reported  that  the 
bridge  was  not  satisfactory- — that  is,  as  a  permanent  bridge.  It  was 
strong  enough,  but  the  timbers  and  other  parts  were  not  satisfac- 
tory, and  I  took  it  on  myself  to  suggest  changes.  Tliey  a])pointed 
their  own  inspector  and  built  the  bridge.  The  (lOvernment 
inspector,  in  inspecting  it.  found  out  it  was  not  according  to  the 
plan  on  which  the  (iovernment  would  grant  their  vote,  and  now 
the  municipality  is  looking  to  the  engineer  to  explain  it.  The 
engineer  should  have  refused  in  the  first  place  to  make  a  plan  of 
a  bridge  of  that  kind.  The  bridge  is  strong  enough,  but  not  the 
class  of  bridge  for  crossing  over  such  a  stream.  The  municipalities 
often  say  they  have  the  bridge  that  is  satisfactory,  and  they  want 
one  the  same  as  it.  But  we  can  hardly  blame  Councils  altogether 
for  the  bridges.  .\  case  is  on  record  of  three  different  bridges — 
one  at  Indian  I '.ranch  of  the  Madawaska.  one  over  the  Muskrat 
River  at  Peml)roke.  and  one  in  the  Township  of  Pembroke.  They 
are  built  on  a  plan  made  by  the  Public  Works  Department  of  t\V)^ 
Province,  for  the  outlying  districts.  The  bridge  has  timl^ers  from 
14  to  ]f)  inches  in  si/.e  for  the  main  l)races.  and  without  any  counter 
braces.  In  the  one  over  the  Muskrat.  the  flooring  is  of  light 
stringers,  put  on  resting  on  a  cross  beam.  The  three  bridges  were 
built  by  a  contractor  who  has  built  this  class  of  bridge  throusrhout 
the  country,  and  his  idea  was  they  would  suit  those  different  places. 
The  nof)ring  has  given  way  in  all  three  cases,  and  accidents  involv- 
ing large  costs  are  occurring. 

I  built  a  bridge  over  the  Indian  River  nearly  adjacent  to  the 
one  built  over  the  Muskrat  on  a  different  plan — that  is.  as  Mr. 
Campbell  has  iust  stated,  where  the  main  braces  and  all  the  heavy 
materials  are  spliced  and   where   they   are  bolted.     Tlie  bridge   I 
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condemned  over  the  Muskrat  in  the  town  only  lasted  ten  years  and 
cost  something  like  $5,000.  The  timbers  are  condemned  because 
tliey  contained  a  great  deal  of  sapwood. 

I  have  come  to  the  conclusion  that  throughout  the  older  parts 
of  this  Province  we  must  find  some  other  material  besides  pine 
timber.  We  have  either  to  use  iron  altogether,  or  fall  back  on 
cedar.  Over  the  smaller  streams  I  jiut  three  cedars,  deep  bolted,  and 
cross-braced  across,  making  one  solid  piece  about  two  and  a  half  to 
three  feet  in  depth,  with  spans  20  to  24  feet.  Such  a  bridge  will 
last  40  or  50  years,  built  altogether  of  cedar.  The  covering  is  six 
to  eight  inches  thick,  and  that  is  the  only  part  that  will  require 
renewal  from  time  to  time.  The  span  will  practically  have  to  rot 
away  before  the  bridge  will  become  dangerous. 

If  we  all  had  strength  of  mind  enough  to  refuse  to  make  any 
plan,  or  accept  any  recommendations  from  the  Councils  as  to  the 
style  of  bridge  and  allow  them  to  appoint  another  engineer  from 
tune  to  time,  then  we  would  be  in  a  better  position. 

Mr.  Campbell — I  can  appreciate  the  references  made  by  Mr. 
Morris,  to  the  effect  that  local  engineers  are,  as  a  general  thing. 
Clamped  by  the  limited  cost  in  the  construction  of  all  these  works. 
I-'or  that  reason  he  is  to  some  extent  dictated  to  by  the  Council  as 
to  the  class  of  bridge  which  must  be  built.  It  is  one  of  the  weak- 
nesses in  the  municipal  system  which  I  think  we  have  to  educate 
the  people  out  of.  In  the  vicinity  of  Pembroke,  and  possibly  in  a 
good  many  of  the  municipalities  in  the  northern  part  of  Ontario, 
cedar  timber  such  as  Mr.  Morris  specifies  can  be  readily  secured 
at  a  reasonable  cost,  and  it  makes  a  first-class  .structure.  In  the 
older  townships,  however,  and  in  the  more  distant  parts  of  the 
Province  of  Ontario,  where  this  material  has  disappeared  alto- 
getlier,  and  where  they  have  to  go  outside  for  the  pm'chase  of  all 
kinds  of  material,  lumber  and  timl)er  which  they  used  to  find  right 
in  the  neighborhood  of  the  bridge,  having  to  be  brought  now  from 
the  northern  part  of  the  Province.  I  say  that  it  is  not  economy  at 
present  prices  to  use  material  of  a  perishable  character,  but  that  it 
is  the  duty  of  the  engineer  to  strive  as  far  as  possible  to  extend  the 
limit  of  cost  allowed  him,  or  the  apjiropriation  allowed  him  for 
doing  work  of  a  permanent  character  upon  one  structure  at  least. 
Object  lessons  in  every  nnmicipality  are  necessary  and  desiral)le. 
T  know  in  one  coimty  where  about  eight  years  ago  they  commenced 
tlie  construction  of  iron  and  steel  bridges  with  concrete  and  stone 
foundations.  These  were  looked  upon  as  being  very  expensive  at 
the  time,  but  after  a  few  were  constructed  the  people  saw  they 
were  durable,  and  they  saw  the  wisdom  of  making  use  of  this  kind 
of  material. 

The  next  question  was  that  of  flooring.     Tlooring,  thev  said, 
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was  perishable.  This  plank  costs  in  the  neighborhood  of  $i6  to 
S17  per  thousand  delivered  at  the  work  and  about  $25  per  thousand 
upon  the  bridge,  and  one  bridge  which  I  have  in  my  mind  now. 
in  the  County  of  Elgin,  used  to  cost  about  $400  to  Hoor  it.  About 
every  five  or  six  years  this  had  to  be  renewed.  The  next  thing  is 
for  the  Councils  to  say  what  they  can  substitute  for  this  one  parti- 
cular part  of  the  perishable  structure.  This  year  they  are  si)eciiying 
for  vitrified  brick  laid  upon  patent  steel  lattice  work.  This  vitri- 
fied brick  will  be  used  as  paving  brick,  and  laid  in  cement,  and 
for  the  ordinary  travel  over  the  bridge  it  should  last  for  at  least  50 
years,  possibly  for  a  century. 

Tlie  President — We  are  told  that  these  iron  and  steel  bridges 
have  to  be  painted  every  third  or  fifth  year.  If  that  is  neglected, 
how  long  will  it  take  a  quarter  inch  plate  to  rust  through  ? 

Mr.  Campbell — 1  refer  to  the  question  of  painting  in  my  paper. 
It  is  said  that  if  an  iron  bridge  is  painted  the  first  summer  after  it 
is  erected,  and  then  after  three  years,  if  proper  material  is  used  the 
evaporation  is  small  and  it  should  stand  seven  or  eight  years  with- 
out re-painting,  but  I  think  they  should  be  kept  properly  painted. 

The  President — Suppose  they  are  neglected  and  not  painted, 
how  long  will  quarter  inch  jjlates  last  ? 

Mr.  Campbell — It  would  take  a  good  many  years  to  eat  them 
through,  but  it  would  not  take  long  to  weaken  them  so  as  to  affect 
the  limit  of  safety  required  in  the  original  specifications.  I  think 
ten  or  fifteen  years  would  weaken  them  sufficiently  to  render  them 
dangerous. 

Mr.  Morris — Do  you  not  find  if  you  leave  paint  off  wooden 
bridges  they  will  crack  and  that  allows  the  moistm-e  to  get  in  ? 
Even  when  the  timber  is  green  it  does  not  seem  to  crack  so  much 
if  you  paint  it. 

Mr.  Campbell — If  you  leave  the  under  side  of  the  stick  free,  I 
suppose  it  would  be  well  to  paint  the  other  three  sides,  leaving 
the  under  side  unpainted.    Perfect  seasoning  would  then  take  place. 

The  President — 1  have  had  a  good  deal  of  trouble  with  iron 
bridges.  I  find  that  it  is  almost  impossible  to  get  corporations  to 
paint  them.  I  have  a  bridge  now  under  my  charge  about  300  or 
400  feet  long  and  100  feet  high.  I  have  put  in  the  estimates  year 
after  year  recjuiring  an  appropriation  to  paint  the  bridge,  but  I 
cannot  get  it.  We  are  told  by  all  bridge  companies  if  you  do  not 
paint  these  bridges  they  will  become  dangerous,  and  we  are  told 
wooden  bridges  if  protected  from  rot  will  last  forever.  You  can- 
not use  iron  without  gases  or  acids  reaching  and  rusting  it.     An- 
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oiher  peculiar  tiling  is  tins,  wiieu  iron  bridges  are  built  the  pauit 
}'uu  puL  on  IS  111  lue  niajonty  oi  cases  ineLanic  oxiue,  luiseea  on, 
ana  turpentine,  lou  piaster  tnat  over  tiie  Dridge,  and  you  liave 
j^ot  a  gooa  coat  oi  rust  lo  start  witn.  i  wrote  to  a  number  oi 
bridge  companies  about  tins  beiore  recommending  iron  bridges, 
and  i  got  various  replies,  une  was  tnat  tnere  was  no  such  thing 
as  good  paint  on  the  market — no  paint  that  will  stand.  Vou  have 
to  renew  it,  brush  it  ott  with  steel  brushes,  and  re-paint  it.  it  you 
cannot  brush  it  ott  why  it  needs  less  paint. 

Uii  i  onge  Street,  at  i  ork  Mills,  one  iron  bridge  put  itip  cost 
about  $15,000.  i  could  have  put  up  a  wooden  bridge  there  for 
$1,500. 

Otir  practice  in  bridge  building  in  the  County  of  York  is  to  cut 
all  timber  up  to  five  or  six  inches  in  thickness  and  never  to  paint 
it,  but  we  cover  it  with  galvanized  sheet  iron  very  carefully,  and 
we  put  in  an  iron  chord,  just  a  single  bar  with  turn  buckles,  because 
\  ou  find  carpenters  in  country  places  who  as  a  rule  get  these  works 
do  not  cut  It  down  so  fine  but  you  have  to  get  it  drawn  up  by 
turn  buckles.  Some  bridges  have  btfen  up  twenty  years  now.  We 
take  a  little  care  in  putting  in  the  joint  where  the  main  braces  go 
into  the  stringer  into  the  chord  braces,  lining  that  with  galvanized 
iron.  Mr.  Bowman  and  I  examined  one  of  these  bridges  that  had 
been  carried  away  by  a  big  freshet,  ihe  wood  was  as  white  as  the 
day  it  was  put  up,  the  joint  was  as  white  as  that  table,  having  the 
galvanized  iron  in  the  joint. 

We  must  have  iron  bridges,  I  suppose,  because  lumber  is  get- 
ting dearer  and  poorer  every  year,  but  we  must  get  our  Coun:ils 
to  understand  that  painting  has  to  be  done.  We  cannot  build 
wooden  bridges  much  longer.  1  would  not  recommend  a  w'ooden 
bridge  over  50  or  60  feet,  in  any  case. 

In  reference  to  our  drains,  the  difference  bet\veen  Canada  and 
England  is  that  we  have  much  severer  frost  in  this  country;  noth- 
ing can  withstand  it,  and  this  requires  a  great  deal  of  drainage. 
Our    laws  for  draining  lands  and  roads  are  very  defective. 

Mr.  Bowman — In  my  part  of  the  country  people  have  pretty 
well  decided  to  give  up  using  wood  for  bridges,  and  they  have  a 
great  many  iron  bridges  in  the  County  of  Waterloo.  Some  of  the 
older  railway  bridges  are  examples  of  how  long  an  iron  bridge  will 
last.  Take  the  bridges  on  the  Grand  Trunk  which  have  now  been 
in  place  for  nearly  45  years,  and  they  have  been  strengthened  from 
time  to  time  on  account  of  the  heavier  loads,  but  the  same  old 
material  is  still  there  and  the  stone  foundations  used  in  the  majority 
of  cases  are  still  in  good  condition  where  properly  looked  after. 

The  use  of  brick  on  the  Grand  Trunk  was  not  very  satisfactory 
for  culverts.  We  found  along  the  old  Grand  Trunk  when  they  first 
built  it  they  adopted  the  methods  used  in  England  and  put  in  a 
great  many    brick    culverts.     They    are  all    right  in  the  interior 
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through  the  large  embankments.  The  Councillors  in  the  County  ot 
Waterloo  are  putting  down  some  expensive  stone  piers  and  abut- 
ments under  tlieir  personal  direction,  as  Mr.  Morris  mentioned. 
Tliey  do  not  require  an  engineer  for  anything  of  that  kind.  They 
will  spend  $5,000  or  $10,000  in  putting  down  stone  abutments 
where  possibly,  if  they  hail  an  engineer  in  charge  of  the  work,  it 
would  be  done  for  half  the  money  with  concrete,  and  it  would  be 
a  better  job,  too.  1  would  like  to  ask  Mr.  Campbell  what  difference 
he  finds  between  the  cost  of  concrete  and  the  best  stone,  for  abut- 
ments.    It  seems  to  me  one  is  less  than  half  of  the  other. 

Mr.  Campbell — Take  Western  Ontario;  stone  is  not  to  be  found 
there  in  the  vicinity  of  the  work,  but  gravel  is  easily  found  in 
abundance,  in  which  case  the  cost  of  concrete  foundations  is  not 
more  tlian  about  one-half  of  that  of  ma.sonr>-.  For  concrete  $5  is 
a  low  estimate,  $9  is  a  maxinuim,  while  masonr\  will  cost  yon 
$14  per  cubic  yard. 

Mr.  A.  j.  McPherson — I  have  had  a  little  experience  in  Muni- 
cipal Council  work.  I  remember  a  case  last  year.  The  Townshi]) 
Council  of  North  Dumfries  built  a  bridge,  some  four  or  five  spans 
of  TOO  feet,  for  $2,000.  It  was  a  very  cheap  structure,  and  when 
i'  w^as  done  it  looked  cheap.  Just  at  the  present  time,  on  account 
of  the  way  the  piers  were  built  the  ice  has  dannued  against  the  end 
of  the  bridge  and  ])ractically  made  an  ice  jam.  It  will  be  somewiiat 
interesting  to  see  the  result  of  this.  The  bridge  was  built  under 
the  Council's  ])ersonal  supervision. 

The  President — ^'()u  see  the  advantage  of  this  new  P>ill;  it 
will  cut  all  these  gentlemen  out  frcim  doing  this  kind  of  work. 

Mr.  McPherson — We  had  also  an  iron  bridge  to  ymi  up  in  the 
Town  of  Gait.  We  put  steel  trusses  in  and  floored  it  with  white 
oak.  We  can  get  white  oak  in  that  section  easily.  We  got  it  la.st 
year  at  $17  per  thousand,  and  the  mason  work  that  we  put  in  was 
dimension  stone  masonry;  we  had  it  done  for  $6.75  a  cubic  yard. 
It  is  T.on^ford  stone.  \Ve  had  quite  a  bit  of  comi)etiti(  n.  It  was 
well  advertised  and  the  prices  went  up  to  about  $15  ])er  cubic  yard. 
\\'c  had  a  law  suit  in  the  town  about  three  years  ago.  Mr.  Bow- 
Hian  was  acting  as  one  of  the  expert  witnesses.  A  road  had  been 
cut  down  some  ten  inches  so  as  to  allow  the  water  to  be  diverted 
from  its  first  course,  and  it  co.st  the  town  something  about  $1,000 
before  it  was  settled.  They  decided  to  put  in  a  surface  drain  to 
drain  the  section.  This  we  put  in  for  something  like  $600.  so  v/e 
found  law  suits  in  excess  of  that  sum  somewhat  exnensive.  These 
arc  instances  of  mismanagement  by  Mimici])al  Councils. 


[This  Association  is  not  rcsponsihlf  as  a  body  for  any  opinions  expressed  in  its  Papers 
by  Members.^ 


RAILWAY    LOCATION   WORK. 

Bv  J.   D.   EVANS, 
Toronto. 


When  running  preliminary'  or  trial  lines  for  railways  it  is  cvis- 
tomary  to  use  the  transit.  In  a  country  more  or  less  wooded  and 
broken  a  more  expeditious  method  is  with  an  ordinary  surveyor's 
compass,  but  to  do  so  in  the  usual  way  of  prolonging  a  line  with 
the  sights,  but  more  particularly  in  a  section  where  there  is  local 
attraction,  would  not  be  sufficiently  correct,  as  the  line  must  be 
straight. 

To  overcome  the  effects  of  local  attraction  and  other  errors  of 
alignment  incidental  to  running  with  the  sights,  the  lines  can  be 
run  with  pickets  by  the  eye,  or,  l^etter  still,  with  the  aid  of  a  bin- 
ocular field  glass,  thus  insuring  the  lines  being  reasonably  straight 
from  end  to  end,  but  if  in  passing  over  a  sharp  ridge  or  narrow, 
deep  valley,  where,  owing  to  obstructions,  the  line  cannot  be  seen 
for  a  sufficient  distance,  an  angle  can  be  introduced  and  thus  avoid 
a  possible  error  in  alignment. 

To  ascertain  the  angle  of  deflection,  a  hub  is  driven  in  the 
ground  in  the  usual  wa\ .  A  compass  is  set  over  it  (preferably  a 
4  T-2  in.  com])ass  with  a  3  1-4  in.  needle  and  folding  sights  set 
u])  on  a  Jacob  staff),  and  the  bearing  taken  of  the  line  to  the  reai*, 
and  the  bearing  noted  in  the  field-book  as  the  back  sight.  The 
bearing  of  the  forward  line  is  then  taken  from  the  same  point  and 
entered  in  the  field-book  innnediately  over  the  back  sight  entry 
as  the  fore  sight.  These  are  placed,  say,  on  the  left  hand  side  of 
the  page  of  the  field-l)ook.  From  these  can  be  comrnited  easily 
the  angle  of  deflection,  which  is  then  placed  on  the  right  hand 
side  of  the  page  in  the  usual  manner.  The  angle  thus  formed  is 
sufficiently  correct  for  all  practical  pur]:)oses  and  the  possible  error 
from  local  attraction  eliminated. 

.A  line  run  in  this  manner  can  be  done  by  a  good  picketman. 
The  chainmen  can  keep  u])  near  the  end  of  the  line  marking  the 
broken  distances  on  the  hubs,  wiiile  the  transitman,  or.  as  in  this 
case,  the  compassman.  follows,  reading  the  bearings  of  both  lines 
at  each  turning  point   or  deflection   angle   and   taking  the  topo- 
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graphy.      Meanwhile   he   carries   his   compass,   thereby  saving   an 
extra  man  to  carry  the  transit. 

In  order  to  check  the  angles  and  prepare  for  plotting  from 
bearings,  the  bearing  of  the  first  line  is  assumed  to  be  correct  (if 
it  has  not  before  been  correctly  ascertained),  and  the  bearings  of 
all  the  lines  recalculated  fnjm  the  detlection  an^rles. 


DISCUSSION. 

Mr.  l-'oster — I  have  used  the  same  method  in  traversing,  and 
^vhen  sides  exceed  even  30  chs..  and  with  the  distance  measured 
by  a  micrometer  across  quite  a  sheet  of  water,  possibly  15  to  30 
chains.  1  have  found  it  plot  in  to  lialf  a  chain,  and,  strange  to  say, 
the  interior  angles  when  checked  would  come  within  ten  or  fifteen 
minutes. 

In  running  out  small  mining  locations  a  quarter  of  a  mile  a 
side.  40  acre  locations.  I  have  often  come  out  within  three  links 
and  sometimes  a  link  and  a  half. 

The  FVesident — I  have  run  lines  for  a  mile  and  a  cjuarter  for 
stakes,  and  run  close  to  the  side  of  the  stake.  I  have  spent  two 
tlays  in  running  a  line,  and  when  I  got  through  to  the  rear,  cutting 
through  s\vami)s  and  over  hemlock  ridges,  have  come  out  beside 
the  stake. 


[This  Association  is  not  responsible  as  a  body  for  any  opinions  expressed  in  its  Papers 
by  Members.] 


THE  Cx\LCULATION  OF    STRAINS 
IN  BRIDGE  TRUSSES. 

By  JAMES  WARREN. 
Walkerfon. 


W  hile  all  our  large  bridges  require  very  difficult  and  intricate 
calculations  and  a  knowledge  of  the  higher  mathematics,  yet 
many  of  our  smaller  bridges  can  be  calculated  for  and  designed 
with  an  ordinar}-  knowledge  of  certain  principles,  by  one  who  has 
not  studied  the  subject  thoroughly,  nor  had  the  privilege  of  attend- 
ing our  School  of  IVactical  Science  or  such  like  institutions.  The 
determining  of  the  strains  in  our  ordinary  bridges  is  very  simple 
and  within  the  grasp  of  those  who  have  not  had  the  advantage 
of  higher  training.  The  design  of  this  short  and  crude  paper  is  to 
show  the  manner  in  which  I  run  over  the  strains,  etc.,  of  plans 
and  designs  submitted  to  me  by  our  County  Covmcil  when  receiv- 
ing proposals  for  building  bridges,  and  I  add  a  calculation  for  a 
Whipple  truss  for  an  illustration  of  calculation. 

Our  bridges  are  now  chiefly  made  of  steel,  it  having  superceded 
iron  to  a  great  extent,  and  will  soon  almost  entirely  supercede 
wood.  Steel  being  so  much  stronger  than  iron,  a  bridge  can  be 
built  with  much  less  weight  than  formerly,  yet  the  design  must 
be  carefully  made,  so  as  to  have  the  required  strength,  as  the  loads 
arc  much  heavier  than  formerly  on  account  of  so  many  traction 
engines  being  used.  In  order  to  j^roperly  calculate  the  strains  on 
each  part  of  the  bridge,  we  must  arrive  at  some  way  of  determin- 
ing how  much  of  the  weight  is  transmitted  to  each  abutment,  and 
how  much  is  carried  or  sustained  by  each  member  thereof.  If  a 
weig-ht  is  in  the  centre  of  the  bridge,  then  one  half  is  borne  by 
each  abutment,  but  if  the  weight  is  30  feet  from  one  end  of  a 
bridge  100  feet  long,  then  7-10  of  the  weight  is  carried  by  the  abut- 
ment nearest  the  weight,  and  3- to  by  the  other.  In  this  way  w^e 
can  determine  how  much  of  the  weight  has  to  be  carried  by  each 
abutment,  but  we  must  also  find  out  the  weight  that  is  carried  by 
each  member  or  the  strain  on  them.  The  tendency  of  the  weight 
is  to  act  perpendicularly,  but  it  does  not  always  act  so  in  each 
case,  as  in  some  members  it  acts  horizontally  and  in  others 
diagonally. 
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'Hiis  can  be  illustrated  very  simply  by  having  a  weight  hang- 
ing by  a  cord,  which  if  allowed  to  be  free,  the  strain  on  the  cord 
is  equal  to  the  weight,  but  if  we  have  a  weight,  say  lOO  lbs.,  hang- 
ing by  a  rope  from  tlie  top  of  a  high  wall,  and  we  place  a  strut  of 
fi\  e  feet  between  the  rope  and  the  wall,  twenty  feet  below  the  point 
of  support,  then  the  strain  is  more  than  lOO  lbs.  on  the  rope,  or  if 
we  place  a  strut  thirty  feet  long  horizontally  from  the  same  point 
(our  rope  being  long  enough),  then  the  strain  on  the  rope  is  still 
greater.  These  strains  are  in  proportion  to  the  sides  of  the  tri- 
angles formed.  This  experiment  may  be  made  on  a  small  scale 
by  an  ordinary  spring  balance,  if  such  can  be  obtained.  The  pro- 
portion in  the  cases  cited  are  as  follows 

20  ft.  :    5  ft.  :  :  roo  lbs.  to    25  lbs.,  strain  on  strut. 
20  ft.  :  30  ft.  :  :  100  lbs.  to  150  lbs.,  strain  on  strut. 

and  by  the  same  |)roportioning  we  find  the  strain  on  the  rope  to 
be  103.05  lbs.  and  180.25  '^^s.  respectively,  and  proportionally  to 
any  other  weight  or  load  used  both  on  rope  and  strut.  So,  if  we 
want  to  find  the  strains  on  any  horizontal  member  caused  by  a 
diagonal  member,  we  nniltiply  the  vertical  components  by  the  tan- 
gent of  the  angle  the  diagonal  makes  with  the  vertical,  and  the 
strain  on  the  diagonal  by  nudtiplying  the  vertical  component  by 
the  secant  of  the  same  angle,  and  we  have  the  tangent  and  secant 
calculated.  They  are  used  as  constant  multijiliers  in  the  whole  of 
the  calculation,  for  each  panel  of  the  bridge,  that  is.  if  the  diagon- 
als and  struts  are  of  the  same  length  as  in  the  Pratt  or  \\'hi])ple 
trusses. 

The  strain  on  each  member  of  the  bridge  varies  as  the  load  is 
mfverl.  but  each  jmnel  must  l)e  able  to  carry  the  weight  ])laced 
on  it  accordinu-  to  the  i)ositi(in  of  the  load.  While  the  vertical 
components  differ  in  each  |)anel.  vet  the  tangent  and  secant  remain 
always  the  same  in  the  I'ratt.  Whipple,  or  Howe  truss,  as  the 
diagonals  are  always  of  the  same  length  and  inclination. 

Let  us  now  take  a  I'ratt  truss  and  run  through  the  calculation. 
Take  a  brirlgc  150  ft.  long,  to  panels  15  ft.  each: 
,';nd  tr\  to  ap])l\  the  methods  : 

Dead  load        -         -         -         800  lbs.  per  foot. 
Live  load  -         -  1500  " 


Total  2,300 

Panel  D.  L.    -     Noo   x    15   =    12,000 

Panel  L.  L.       1,500  x    15  =  22,500  =  34,500  lbs. 

Panel  D.  L.  per  truss     -     -       6,000  lbs. 

Panel  L.  L.  per  truss    -     -      11,250=   17,250  lbs. 
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The  tangent  and  secant  found  are  as  follows  and  are  used  as 
constant  multipliers  of  the   vert,   components: 

Pan.  15,   heij^ht  20  .-.  tan  =  l^  =-75 
Ab.  =  v^-^20^  =    s^62.5  =  25.     Sec.  =   ;;;}  =  1.25 

Tl>e  weight  of  the  structure  nuist  be  estimated  before  the  cal- 
culation can  be  made,  and  is  supposed  to  centre  at  the  lower  panel 
points,  and  the  weight  of  the  truss  then  need  not  be  taken  into 
account  here,  and  to  simplify  the  calculation  the  D.  L.  and  the  L.  L. 
may  be  taken  as  one  quantity.  In  the  web  strain  the  D.  L.  is  uni- 
form and  extending  over  the  whole  bridge,  while  the  L.  L.  is  only 
at  one  part,  so  that  the  strain  on  each  has  to  be  determined  sc])- 
arately.  To  ascertain  the  chord  strains  we  have  at  each  panel 
point  the  truss  weights  17.250  lbs.,  and  there  being  nine  of  these 
to  be  supported  by  the  structure  and  spaced  equally,  one-half  of 
the  entire  load  goes  to  each  abutment.  F  being  the  centre,  we 
have  half  going  from  this  point  to  each  abutment.  As  the  load 
cannot  travel  directly  by  the  tie-rods,  it  must  go  diagonally  and 
vertically  along  the  diagonals  and  struts,  so  that  each  diagonal 
and  strut  gets  half  the  load.  The  same  will  apply  to  the  load  at 
E.  besides  carrying  the  load  from  I\  then  the  parts  at  E  have  to 
carry  i    1-2  F,  etc.,  etc. 

We  get  the  strain  on  the  bottom  chords  by  nndtiplying  the  ver- 
tical component  by  the  tangent  of  the  angle  A,  b,  B,  in  the  same 
way  as  by  the  weight  at  the  wall,  and  multiplying  by  the  loads  as 
marked  on  the  sketch.  We  see,  then,  that  the  compression  of  the 
top  chord  and  the  tension  of  the  bottom  chords  are  equal  at  the 
corresponding  members  :  be  =  CD,  cd  =  DE,  de  =  EF. 

There  are  other  points  further  that  ought  to  be  explained,  but 
as  it  would  make  the  pai)er  too  long  I  just  add  the  calculation  of 
a  \\'hipple  truss,  which  is  made  a  little  dififerent  than  that  for  the 
Pratt  truss.  Yet  the  same  general  principle  is  used,  and  the  result 
may  be  relied  on.  I  enclose  herewith  two  sketches  for  reference, 
in  which  the  black  lines  represent  tension  and  the  dotted  lines 
represent  tension. 

CALCUI.ATIOX    FOR    WIITPI'LE    TRUSS.    SPAN     180    FEET. 

D.  L..  800  lbs.  per  lineal  foot.  L.  L.,  1,600  per  lineal  foot.  12 
panels.  15  ft.  each.     Height,  25  feet. 

15  X     800  =  12,000  =     6  tons  pan.  Load  D.L.  1    b"^  Tons.  pan.  load, 
15x1,600  =  24,000=12         "         "  L.L.  i  Total  load. 
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i4  =  tan  6^  =  .  6 

f  ^  =  tan  0'  =  1.2 

U=  sec.  6  =       1.166 


aB  =  2^/  1^1  +  25-  =  29.1.547 
Bd  =  J  30-2  +  25'  =  39.0512 
Sec.  8'   =  iliLiy^-i-  =  1.562 


aB  =  5-^  X   IS  r  X  1.166  =  115.4  r  compression. 

bB  =  18r 18  r  Tension 

BC  =  1.166  [21  X  6r  +  ^^  X  12r]  =  1.166  x  46  =  53.6  r 

Bd    =  1.562  [2     x  6  +  ff  X   12]      =  1.562  x  37  =  57.8  r       " 

Ce    =  1.562  [li  X  6  +  ^^  X  12]       =  1.562  x  30  =  46.9  r       " 

Df    =  1.562  [1     x  6  +  14  X  12]       =  1.562  x  22  =  34.4  r 

Eg   =  1.562  [1     X  6  +  If  X  12]      =  1.562  x  16  =  25.0  r 

Fb   =  1.562  [0x6+  -j4  X  12]      =  1.562  x     9  =  14.1  r 

Gi    =  1.562  [-^x  6+  y^  x  12]      =  1.562  x     4  =    6.3  r 

Hk  =  1.562  [  -  1  X  6  +  jV  X  12]       =  a  minus  quan.  .-.  not  requ'rd 

Cc        =        H  X   6   X  -ji  X   12  =    30  r  compression 

Dd       =        1      X   6   X   |!i   X    12  =    22  r  compression 

Ee        =  |-  X   6   X   |;i   x   12  =    1(3  r  compression 

Ff        =        0     X   6   X   yW  X    12  =      9  r  compression 

Gg       =       -^x6xyTrxl2  =      4r  compression 

ab  =  be        5J  X   18   x   .6  =  59.4  r  tension 

cd  =        8      x    18   x   .6  =  86.4  r  tension 

de  =  BC  =    8     X  18  x  .6  +  2  X  18  X  1.2  =  129.4  r  tension 

ef  =CD  =  8  X  18  X  .6  +  3.\  x  18  x  1.2  =  162.0  r 

fg  =DE  =  8  X   18  X  .6  +  41  X  18  X  1.2  =  183.6  r 

EF  =  FG=  8  X  18  X.6  +  5     x  18  x  1.2  =  194.4  r 

Check — on  above,  Max.  Chord  Strain  : 

Wl        (18  r  X   12  pan)     (12  pan   x   15) 


S'' 


972 
=  -^=  194. 4r  as  above, 
0 


showing  the  calculation  to  come  out  correct. 


[This  Association  is  not  rcsponsibh  as  a  body   for  the  opinions  expressed  in  its  Papers 
by  Authors] 


SOME     INXIDENTAL    BENEFITS    FROM    THE 
GROWTH    OF   FORESTS. 

By  THOS.  SOUTHWORTH.  Clerk  of  Forestry.  Ontario. 
Toronto. 


Mr.  Chairman  axd  Gextlemex, — On  considering  the  true 
meaning  of  the  title  of  my  subject,  it  has  occurred  to  me  that  what 
are  the  main  and  what  the  incidental  benefits  of  forest  growth  to  the 
cumnnniity  depends  largely  upon  the  point  of  view.  The  guardian 
oi  the  public  health  would  probably  have  no  doubt  that  the  prin- 
cipal use  of  forests  was  to  purify  the  air  by  absorbing  carbon 
dioxide  and  exhaling  oxygen,  and  in  regulating  the  temperature. 

The  scientific  agriculturist  would  be  inclined  to  think  that  the 
chief  function  of  a  forest  was  to  serve  as  a  w'indbreak  and  shelter 
for  farm  crops,  and  assist  the  subterranean  irrigation,  while  the 
old-fashioned  farmer  will  be  equally  certain  that  the  only  use  of 
trees  is  to  furnish  fuel  and  fencing,  and  they  should  only  be  grown 
so  long  as  they  are  cheaper  than  substitutes;  failing  in  this  they 
should  be  cleared  off  to  provide  pasture  or  plowed  fields.  The 
engineer  will  be  inclined  to  regard  trees  growing  in  mass  to  be 
chiefly  valuable  as  a  regulator  of  stream  flow  and  a  flood  preventa- 
tive, while  the  artist  will  look  at  them  mainly  from  an  aesthetic 
point  of  view,  as  making  or  marring  the  landscape,  according  to 
their  presence  or  absence  and  thereby  contributing  to  the  sum 
total  of  human  happiness. 

Many  land  surveyors,  J  have  no  doubt,  frequently  have  occasion 
to  regard  a  forest  as  an  unmitigated  miisance,  especially  when  it 
is  composed  of  Ilex  verticillata,  or  black  alder,  and  lies  in  the  line 
of  march. 

As  an  official  of  the  Government,  interested  in  maintaining 
the  Provincial  revenues  from  sources  remote  from  direct  taxation. 
I  have  to  admit  that  my  own  point  of  view  is  largelv  an  utilitarian 
one  that  regards  the  forest  as  a  source  of  wealth  to  the  Province 
and  to  the  peoj)le.  but  I  fully  recognize  the  importance  of  the 
other,  and  what  I  shall  call  the  incidental  benefits,  benefits  so 
great  and  so  important  to  the  general  welfare  of  the  comnnmity 
as  to  make  it  desirable  that  forestry  should  be  an  afifair  of  the 
Slate  ratlur  than  of  individuals,  with  whom  present  financial  neces- 
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sities  may  cause  a  sacrifice  of  future  profits  and  result  to  the 
detriment  of  climatic  conditions. 

Before  going-  into  the  matter  of  the  incidental  benefits  of  forest 
growth,  allow  me  briefly  to  refer  to  what  I  consider  the  main  ques- 
tion from  the  standpoint  of  Provincial  revenue,  and  the  main- 
tenance of  the  extensive  industries  dependent  upon  forest  products. 
The  Provincial  revenue  received  last  year  from  woods  and  forests 
by  way  of  ground  rent  and  timber  dues  was  over  $981,003.  This 
represents  the  production  of  a  large  amount  of  timber,  and  if  we 
add  to  this  the  large  quantity  of  fire-wood,  railway  ties,  pulp-wood, 
and  about  375,000,000  feet  of  timber  cut  yearly  on  lands  not  con- 
trolled by  the  Crown,  it  will  be  seen  what  a  very  important  part  in 
the  industrial  life  of  this  Province  is  played  by  our  forests  and 
their  products.  The  number  of  men  employed  in  the  woods,  on 
the  streams,  and  in  the  saw-mills,  apart  altogether  from  those 
eiigaged  in  other  industries  dependent  in  part  or  wholly  upon  the 
forest,  runs  into  the  thousands,  while  the  capital  emploved  repre- 
sents many  millions. 

It  is  not  necessary  for  me  to  go  into  the  many  reasons  why 
permanent  forest  industries  must  be  dependent  largelv  upon  State 
control,  that  is,  I  think,  pretty  well  understood  by  everybody  nowa- 
<lays,  but  I  desire  to  point  out  what  the  present  forestr\-  policy  of 
the  Government  means  to  the  future  revenue  and  the  industrial 
life  of  the  Province. 

FOREST    RESERVES. 

The  Forest  Reserv^es  Act  of  1897-8  proposes  to  set  apart  areas 
of  non-agricultural  lands  to  be  withdrawn  from  settlement  and 
kept  permanently  the  property  of  the  Crown  for  the  purpose  of 
growing  successive  crops  of  timber.  If  these  areas  had  to  be  culti- 
vated and  planted  to  young  trees,  at  an  expense  of  about  $15  an 
acre,  the  amount  of  money  required  would  be  very  great,  and  if 
the  amount  thus  expended,  with  interest,  were  added  to  the  annual 
cost  of  care  and  protection  of  the  young  trees  it  is  doubtful  if  the 
resultant  crop  w^ould  show  a  very  large  profit  on  the  transaction. 
True,  the  crop  would  be  larger  than  in  a  forest  grown  under 
natural  condition's,  as  was  the  one  we  are  now  harvesting,  and  a 
shorter  time  would  be  required  to  enable  it  to  reach  a  state  when  it 
would  be  profitable  to  cut  it.  At  the  same  time  the  initial  expense 
and  annual  charges  would  be  so  great  as  to  render  the  project  of 
doubtful  financial  success  on  any  larg-e  scale  in  this  country,  where 
onlv  the  more  valuable  products  of  the  forest  have  a  market  value. 

Fortunately  for  us,  however,  this  is  not  necessary  to  provide 
future  crops  of  trees  and  of  the  sorts  experience  has  proved  to  be 
the  most  valuable.    To  do  this  will  require  the  expenditure  of  very 
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little  money,  but  more  time.  I  hesitate  to  make  any  remarks  as  to 
how  we  are  fixed  in  the  former  commodity — it  is  more  or  less  a 
jolitical  subject,  on  which  doctors  differ— but  we  are  rich  in  the 
latter.  How  much  money  we  can  invest  in  re-foresting  without 
borrowing  1  will  not  attempt  to  say,  but  we  have  plenty  of  time. 
The  nation  never  dies,  or  hardly  ever,  and  we  are  a  young  nation, 
with  millions  of  acres  of  land  valuable  for  growing  trees,  of  little 
value  for  any  other  purpose,  so  we  can  afford  to  wait  to  allow 
nature  to  restore  the  magnificent  forest  removed  by  axe  and  fire 
from  these  lands.  .\nd  nature  is  already  doing  the  work;  not  as 
evenlv  as  we  could  wish  nor  with  a  crop  of  pure  white  pine,  our 
most  valuable  tree,  but  she  is  doing  the  work  just  the  same.  1 
had  occasion  this  past  summer  to  examine  a  tract  of  several  thou- 
sand acres  that  had  been  lumbered  over,  and  burned  over  several 
times.  Over  this  tract  I  found  a  vigorous  growth  of  poplar,  birch, 
white  pine,  red  pine,  tamarac,  cedar,  maple,  and  other  trees.  In 
some  places  there  was  very  little  pine,  but  over  most  of  it  there  is 
a  crop  of  pine  numbering  from  200  to  700  trees  to  the  acre  and 
growing  very  fast.  Much  of  it  is  now  6  to  9  inches  in  diameter, 
and  I  estimate  that  in  50  years  there  will  be  a  very  heavy  crop  of 
pine  ready  to  cut.  not  less  than  50.000  feet  B.  \I.  to  the  acre.  I 
do  not  mean  that  it  would  be  wise  to  cut  that  much  at  that  time, 
but  it  could  be  cut. 

( )n  much  of  the  abandoned  farm  lands  in  Xew  England  50.000 
feet  to  the  acre  is  now  standing,  and  two  years  ago  the  Rathbun 
Co.  cut  100.000  feet  to  the  acre  over  quite  a  tract  in  Grimsthorpe. 
1  mention  this  to  show  that  my  estiinate  is  not  excessive.  The 
stumpage  value  of  that  pine  50  years  from  now  will  be  worth  not 
less  than  $4  per  M,  and  is  likely  to  be  worth  more.  At  this  figure 
the  pine  timber  on  much  of  this  land  50  years  from  now,  if  protected 
and  cared  for,  will  be  worth  $200  per  acre,  which  represents  a 
I>resent  cash  value,  at  3  per  cent,  compound,  of  $45.62  an  acre, 
and  this  land  is  generally  considered  of  no  value. 

INCIDENTAL    KXTLNSES. 

The  main  benefit  to  be  expected  from  these  reserves  consists 
in  the  Provincial  revenue  and  the  maintenance  of  industries  de- 
pendent on  them,  but  in  addition  to  this  the  incidental  advantages 
from  the  presence  of  these  masses  of  trees  are  of  vast  importance 
to  the  peojile  of  this  country.  Concerning  these  factors  in  forest 
value  there  is  room  for  considerable  diversity  of  opinion,  and  this 
diversity  exists.  It  is  claimed  by  some  forestry  advocates  that 
forests  materially  afTect  the  rainfall,  while,  on  the  other  hand,  it  is 
claimed  that  it  is  not  so.  but  that  the  rainfall  affects  the  forests. 
While  there  can  be  no  doubt  of  rainfall  affecting  the  forests,  it  is 
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not  equally  certain  that  the  presence  of  forests  inliuences  the 
amount  ot  rainfaill.  It  is  a  case  of  not  proven,  although  to  my 
mind  the  evidence  mainly  goes  to  show  that  if  the  total  rainfall 
is  not  influenced  by  tree  growth,  its  distribution  is.  We  know 
that  trees  take  up  immense  quantities  of  water  from  the  soil  and 
transpire  most  of  it  through  the  leaves.  The  moisture  thus  tran- 
spired from  a  large  hardwood  forest  is  very  large,  though  diffi- 
cult to  estimate  accurately,  as  the  amount  varies  with  the  thick- 
ness and  number  of  the  leaves,  amount  of  water  in  the  soil  and 
other  conditions.  A  conservative  estimate,  made  by  F.  B.  Hohnel, 
a  German  scientist,  of  a  fifty  or  sixty  year  old  beech  forest,  for  the 
season  of  growth,  places  the  transpiration  at  1,972,000  lbs.,  or 
986  tons  of  water  per  acre.  Some  authorities  make  the 
amount  much  larger  than  this,  but  in  anv  event  there 
is  sufficient  to  lead  one  to  believe  that  the  atmosphere 
immediately  above  a  forest  must  be  so  charged  with  mois- 
ture as  to  hasten  precipitation  in  clouds  that  may  come  in  contact 
with  it.  That  forests  exercise  a  beneficial  influence  on  the  climate 
of  the  neighborhood  there  can  be  no  doubt.  The  temperature  of 
the  air  in  the  forest  is  cooler  during  the  day  and  warmer  during 
the  night  than  in  the  open  field.  Consequently  air  currents  are  set 
in  motion  by  this  difference  in  temperature,  cooler  currents  coming 
from  the  forest  during  the  day  in  the  lower  strata  and  warmer  air 
during  the  night  from  the  upper  strata,  thus  equalizing  the  tem- 
perature and  increasing  the  humidity  of  the  air.  This  is  aside  alto- 
gether from  the  mere  windbreak  action  of  the  forest,  which  is  of 
considerable  importance. 

WATER  SUPPLY. 

The  aspect  of  forest  growth  most  likely  to  appeal  to  the  mem- 
bers of  this  association  is  its  effect  as  a  regulator  of  our  water  sup- 
plies, and  a  factor  in  flood  prevention.  Even  here  there  seems  to 
be  a  difference  of  opinion  and  a  Western  States  writer  a  short  time 
ago  claimed  that  the  presence  of  forests  in  the  mountains  prevented 
the  snow  from  drifting  into  immense  banks  and  then  gradually  thaw- 
ing all  summer,  keeping  up  a  constant  supply  of  water  for  the 
streams.  Without  disputing  this  statement,  for  it  cannot  possibly 
apply  to  our  own  Province,  which  is  not  mountainous,  I  may  state 
as  an  accepted  fact  that  the  main  factor  in  our  great  wealth  in 
water-powers  and  navigable  waters  are  the  great  forests.  At  the 
risk  of  repeating  what  you  may  already  know  better  than  I,  I  desire 
to  point  out  some  ways  in  which  the  forests  serve  to  regulate  the 
flow  of  streams  and  prevent  alternate  flood  and  drought.  Speaking 
generally,  the  stream  flow  can  only  reach  a  ])ercentage  of  tlie  rain^- 
fall  in  the  catchment  basin.     If  the  water  does  not  fall  either  as 
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rain  or  snow  there  can  be  no  streams;  but.  granted  a  certain  pre- 
cipitation (luring  the  year,  it  may  be  grackially  given  off  to  the 
streams,  making  them  reasonably  constant  in  volume,  or  it  may  run 
off  quickly,  causing  a  flood  and  subsequent  drought.  Our  streams 
are  fed  in  two  ways,  by  underground  springs,  and  by  the  run-off 
from  the  surface  of  rain  or  melted  snow.  Springs  occur  generally 
where  a  layer  of  porous  sand  or  gravel  lies  between  an  impenetra- 
ble subsoil  and  the  surface  soil.  The  rain-water  nms  under  this 
top  soil  through  the  sand  or  gravel,  and  as  it  cannot  penetrate  the 
subsoil  it  is  forced  out  through  an  opening  in  the  top  soil  and  goes 
to  add  to  the  volume  of  the  nearest  stream.  It  will  readily  be  seen 
that  a  larger  (juantity  of  water  will  reach  the  gravel  layer  if  the 
surface  is  covered  with  forest  than  would  be  the  case  in  the  open 
field,  as  most  of  it  would  run  off  the  surface  after  rain,  in  the  latter 
case,  instead  of  soaking  into  the  soil.  Most  of  us  have  known 
of  springs  that  have  become  dried  up  in  the  summer,  that  years 
ago.  before  the  woods  had  been  removed,  were  perennial. 

In  the  same  way  the  forest  serves  to  regulate  the  water  running 
from  the  surface  into  the  streams.  Concerning  the  extent  of  this 
action  of  the  forest  a  great  deal  has  been  written  pro  and  con,  and 
volumes  of  figures  have  been  compiled  to  show  that  the  removal 
of  the  forest  had  little  or  nothing  to  do  with  stream  flow.  At  the 
same  time  I  think  we  are  all  pretty  well  convinced  that  Captain 
Eads.  the  famous  engineer,  was  right  when  he  remarked  concern- 
ing the  building  of  the  jetties  at  the  mouth  of  the  Mississippi  River, 
that  he  was  working  at  the  wrong  end  of  the  stream.  The  very 
nature  of  a  forest  floor  covered  with  small  twigs,  leaves,  and 
sponge-like  soil,  indicate  the  mechanical  action  that  dams  the 
water  and  allows  it  to  run  off  slowly.  Branches  die  and  fall  to  the 
ground.  Trees  do  likewise,  and  in  falling  across  streamlets  would 
form  dams  and  create  small  reservoirs  of  water  against  the  time 
when  it  would  be  needed.  The  roots  of  trees  also  form  conductors 
that  allow  the  water  to  penetrate  the  subsoil  deeply,  and  add  to  the 
subterranean  supi)ly.  Remove  these  forests  and  the  rainfall  rushes 
off  to  the  streams,  which  are  soon  in  flood  and  soon  dry  up.  The 
snow  exposed  to  the  full  force  of  the  wind  and  sun  follows  the  same 
course,  and  large  sums  are  being  spent  all  over  the  continent  to 
pi  event  the  disastrous  floods  that  now  cause  so  much  damage  and 
loss  of  life,  but  which  were  not  known  in  the  earlier  days  when  this 
was  really  a  "  wofxlen  country." 

At  iJrantford.  I  believe,  they  are  spending  a  large  sum  of  money 
to  prevent  the  annual  flood  of  the  Grand  River,  doing  so  much 
damage.  It  is  worth  noting  that  the  county  of  Brant  has  only 
about  7  per  cent,  of  its  total  area  classed  as  woodland,  and  of  this, 
much  is  not  true  forest  land,  but  is  pastured  and  the  soil  beaten 
hard.     Most  of  you  know  something  of  the  vagaries  of  the  river 
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at  Belleville,  which  nearly  every  spring  causes  anxiety  as  to  the 
amount  of  damage  it  is  likely  to  do  in  flood  and  in  summer  is  so 
dry  as  to  cause  the  remark  by  a  traveller  who  saw  it  last  fall  from 
a  Grand  Trunk  car  that  "  it  looked,  like  a  first  rate  place  to  put  a 
river  in." 

A  concrete  case  of  the  effect  of  forest  denudation  on  stream 
flow  has  been  furnished  by  W.  C.  Caldwell,  M.PP.  Mr.  Cald- 
well is  a  lumberman  and  a  mill-owner,  and  as  his  business  interests 
were  afifected,  he  made  careful  notes  of  the  occurrence  in  his  diary 
at  the  time.  The  watershed  of  the  Clyde  River  was  swept  by  suc- 
cessive fires  in  1875-6-7,  a  large  territory  being  afifected.  The  water 
supply  w^as  gradually  afifected  from  1880  to  1885.  From  1885  to 
1892  the  flow  of  water  was  so  reduced  that  in  1886-7-8-9  and  90 
the  mills  on  the  Clyde  were  short  of  water  in  August  and  Septem- 
ber, something  unknown  until  that  time.  In  the  meantime  the 
new^  crop  of  poplar,  birch,  etc..  had  reached  quite  a  size,  and  in 
1890  began  to  afifect  the  water  supply  and  restore  the  evenness  of 
flow.  Since  1893  there  has  been  an  abundant  supply  of  water,  and 
Mr.  Caldwell  has  no  doubt  it  is  due  to  the  efifect  of  the  new  forest 
that  has  followed  the  fires.  Failing  this  new  forest,  a  constant 
supply  of  w^ater  coidd  only  have  been  secured  by  a  costly  system 
of  impounding  reservoirs. 

I  feel  that  I  owe  the  members  of  the  Association  an  apology 
for  w^earying  them  by  these  rambling  remarks  on  a  thread-bare  sub- 
ject, but  will  simply  urge  in  extenuation  that  in  many  of  the  older 
counties  the  percentage  of  forest  is  far  too  low,  and  you,  gentle- 
men, are  able  to  accomplish  much  in  restoring  the  proper  balance. 

TREE    XAMES. 

Before  sitting  dow^n,  I  would  like  to  refer  to  a  subject  discussed 
last  year — the  proper  naming  of  our  forest  trees.  I  think  you  all 
agreed  with  me  that  the  local  names  were  sometimes  contusing. 
\\'ell,  I  still  have  a  complaint  to  make.  I  had  the  privilege  of  look- 
ing over  a  report  made  by  one  of  your  prominent  members  recently, 
and  in  it  he  refers  to  a  tree  which  he  calls  "  Pitch  "  pine.  As  the 
Pitch  pine — Pinus  rigida — is  not  native  of  this  Province,  I  have 
not  vet  learned  whether  he  means  Banksian  or  Jack  Pine,  Norway 
or  red  pine,  or  whether  he  classes  all  undergrown.  scrubby  pines, 
of  whatever  sort,  by  that  name.  I  suppose  I  might  have  asked 
him  and  found  out,  but  preferred  to  do  so  in  this  way.  as  I  believe 
he  last  year  expressed  himself  as  thoroughly  in  favor  of  the  cor- 
rect naming  of  our  forest  trees. 
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DISCUSSION. 

Mr.  Morris — In  regard  to  the  growth  of  white  pine,  where  the 
trees  are  from  six  to  eight  inches,  the  statement  is  made  that  in 
50  years  500  trees  will  give  about  200  feet  to  the  tree.  100,000  feet 
to  the  acre. 

I  know  a  case  where  in  about  2=,  or  30  years  a  patch  of  about 
ten  acres  of  what  they  call  cypress,  a  small  white  pine,  increased 
from  two  or  three  inches  in  diameter  to  from  twelve  to  fourteen 
inches  in  diameter.  The  land  is  a  sandy  soil,  and  1  am  sure  that 
after  50  years  growth  those  trees  will  give  a  much  larger  return 
than  you  state  in  your  paper.  Those  trees  that  are  six  to  nine 
inches  in  diameter  now  1  have  no  doubt  yi  twenty-five  years  will 
give  the  (juantity  of  lumber  you  mention.  It  may  depend  upon  the 
soil,  but  white  jiine  grows  best  usually  in  a  light  sandy  soil.  They 
grow  as  a  rule  on  the  higher  lands  in  the  sandy  soil.  Fiftv  vears 
I  thought  was  a  long  period  to  give  a  tree  to  grow  to  about  six- 
teen or  seventeen  inches  in  diameter.  I  do  not  know  whether  the 
growth  would  be  much  slower  at  that  size  than  when  from  six  to 
nine  inches. 

Another  point  is  in  regard  to  the  pitch  pine.  We  find  what  we 
call  the  pitch  pine  when  we  get  up  west  of  the  surveyed  territory 
now.  The  present  surveys  in  Algoma  and  Nipissing  stop  about 
where  the  pitch  pine  began.  When  you  get  up  towards  ?^Iissinabi 
\ou  get  into  the  pitch  pine,  but  there  is  a  pine  on  the  plains  in  a 
great  part  of  this  country  where  the  land  is  very  poor,  a  scrubby 
pine,  not  a  pitch  pine,  but  it  is  called  pitch  pine.  The  limbs  begin 
r't  the  ground  and  they  grow  very  stunted.  It  is  not  the  pitch  pine 
we  get  further  north. 

Mr.  Southworth — There  is  no  true  pitch  pine  in  the  Province 
as  a  matter  of  fact. 

-Mr.  .Morris — It  is  a  pine,  a  scrubby  pine,  which  we  find  in  the 
northern  latitudes,  before  you  get  out  of  the  heavy  timber  of  any 
kind,  a  i)ine  that  grows  with  a  scaly  bark  on  it. 

Mr.  Southworth — I  think  that  is  the  jack  pine. 

Mr.Morris — Yes.  it  is  the  jack  pine.  Sometimes  it  is  called 
j)itcli  ])inc'. 

Mr.  Southworth — And  also  other  pines  are  called  pitch   pine. 

Mr.  Morris — The  pitch  pine  is  a  small  scrubby  pine  which 
grows  up  in  burnt  districts  where  red  and  white  pine  have  grown 
before. 
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Mr.  Southworth — We  have  really  only  three  pines  native  to 
the  Province. 

Mr.  Dickson — In  regard  to  this  scrubby  pine,  I  used  to  think 
it  was  pitch  pine,  but  I  believe  the  proper  name  of  it  is  jack  pine. 
I  find  it  scattered  over  all  the  northern  parts  of  the  Haliburton  dis- 
trict, extending  out  to  the  Ottawa.  Large  tracts  of  it  occur  down 
to  the  Petewawa.  Up  here  it  is  called  jack  pine,  and  in  the  North- 
West  and  IManitoba  it  is  called  cypress,  or  "  cypres."  Out  in  your 
district,  Mr.  Alorris,  at  the  north  end  of  Wendigo  Lake,  a  little  we^t 
of  the  portage  on  the  north  boundary  of  the  Township  of  Fitz- 
gerald, I  found  a  growth  of  timber  I  believe  to  be  jack  pine.  I  found 
also  a  growth  of  timber,  perhaps  50  or  100  trees,  as  much  as  fifteen 
inches  in  diameter  and  50  feet  high,  I  thought  was  pitch  pine. 

The  President — In  reference  to  this  prospective  growth  of  pine. 
Taylor  Bros.,  on  the  River  Don,  have  an  extensive  plantation,  and 
thev  figure  on  $4  an  acre  for  their  land  per  year. 

Mr.  Southworth — $4.20  an  acre  is  the  net  revenue  for  all  the 
timber  country  in  Saxony.    This  is  the  highest  return  in  Europe. 

As  to  the  growth  of  white  pine,  I  would  like  to  say  my  estimate 
is  an  extremely  conservative  one.  Government  officials  are  not 
in  the  habit  of  exaggerating  these  things,  because  they  are  too  apt 
to  be  called  down. 

Then  as  to  the  district  between  the  Madawaska  and  the  Alissi- 
nabi  waters,  when  this  pine  is  growing  an  inch  in  two  and  a  quarter 
years  it  is  very  rapid  growth.  I  do  not  estimate  on  500  trees  an 
acre,  because  the  land  would  not  stand  that  number.  In  the  Ger- 
man method  every  tree  gets  an  adequate  space  for  itself.  In  this 
case  it  is  not  so.  Some  places  are  blank,  and  some  very  thick; 
you  cannot  get  an  ideal  forest  to  grow  under  natural  conditions. 

At  any  rate,  all  through  that  section  I  am  quite  convinced  that 
50.000  feet  to  the  acre  50  years  from  now  is  a  very  moderate  esti- 
mate, and  I  think  my  estimate  of  stumpage  values  at  $4  a  thousand 
for  white  pine  is  extremely  low  also.  I  mention  that  simply  to 
accentuate  the  value  of  these  lands,  considered  utterly  valueless. 
Thev  are  worth  over  $45  an  acre  to-day,  and  no  one  wants  them. 
But  it  is  not  proposed  to  plant.  The  necessary  expense  would  be 
so  great  as  to  put  it  out  of  court,  I  think,  entirely;  but  there  are 
some  of  the  blank  spaces  it  is  a  question  whether  the  rangers  in 
charge  of  this  territory  might  not  be  able  without  very  much  ex- 
pense to  take  a  little  pine  seed  with  them  and  possibly  fi'l  ii  where 
some  of  the  plants  are  not  now  growing  prope  ly. 

Referring  to  the  remarks  of  i\Ir.  Morris  regarding  these  pines, 
Ave  have  really  only  three  kinds  in  the  Province — white  pine,  red 
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pine,  and  the  jack  pine.  I  have  an  idea,  just  as  he  says,  that  there 
is  another  species  of  pine  growing  in  the  open,  and  it  is  scrubby, 
and  the  branches  grow  down  close  to  the  ground.  It  is  indiscrimi- 
nately called  pitch  pine,  and  it  may  be  white  pine  or  jack  pine  or 
red  pine.  The  branches  always  grow  down,  and  as  the  tree  grows 
ihey  drop  off. 

Out  in  the  district  of  Algoma  this  despised  jack  pine  that  is 
not  considered  of  any  value  except  for  fuel  and  very  little  for  that, 
makes  a  very  respectable  timber  tree.  I  have  seen  it  at  Point  of 
Pines,  west  of  Sault  Ste.  Marie,  as  large  as  sixteen  and  eighteen 
inches  in  diameter,  and  with  good  clean  trtmks  up  to  30  and  40 
feet,  and  it  is  being  sawn  for  lumber  up  there  and  also  sold  to  che 
railwavs  for  ties.  It  gives  a  very  serviceable,  durable  timber  for 
the  purpose  I  am  told.  I  have  an  idea,  as  suggested  to  the  School 
of  Science,  this  timber  will  be  found  useful  for  street  paving  blocks 
after  the  English  method,  and  I  think  that  Prof.  Galbraith  and  his 
staff  have  promised  to  take  the  matter  up  and  test  it  and  see  if  it  is 
suitable  for  that.  We  have  immense  quantities  of  it,  and  it  may 
yet  be  a  valuable  tree.  This  accentuates  the  desirability  of  a  proper 
nomenclature  for  our  forest  trees. 

The  white  pine  has  five  needles,  the  red  pine  two  and  the  jack 
pine  two. 

Mr.  Dickson — I  would  like  to  ask  Mr.  Southworth  what  his 
opinion  is  about  black  walnut.  There  are  some  sections  of  the 
countrv  where  it  is  becoming  exceedingly  scarce.  Could  it  not  be 
grown  over  the  country  ? 

Mr.  Southw(jrth — Black  walnut  will  grow  almost  every  place  in 
the  southern  part  of  the  Province;  it  is  grown  up  as  far  as  Guelph. 
But  it  takes  a  long  time  to  grow  black  walnut  to  maturity.  A  large 
proportion  of  the  wood  is  sapwood,  which  is  not  very  valuable,  it 
is  the  heart  wood  which  is  of  value.  I  do  not  think  you  can  grow 
black  walnut  from  the  nut  and  make  it  commercially  valuable  in 
less  than  j^  or  80  years. 

Mr.  Bowman — I  have  seen  in  Waterloo  County  black  walnut 
such  as  you  see  in  New  York  State,  and  equal  in  size,  planted 
from  the  nut.  probably  planted  somewhere  about  1810.  and  the 
trees  are  now  large.  I  think  your  estimate  of  7^  years  would  give 
you  a  good  big  tree  about  18  to  20  inches  in  diameter. 

Mr.  Southworth — There  is  this  peculiarity  about  woods:  they 
are  unlike  most  merchantable  commodities  that  become  more  valu- 
able when  they  get  scarce.  This  is  not  the  case  with  wood.  Black 
walnut  is  not  worth  as  much  as  it  was  15  years  ago.     It  has  been 
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put  out  of  fashion,  and  they  have  substituted  oak  for  it.  Black 
birch  will  take  the  place  of  oak  without  any  doubt,  in  a  few  years — 
it  is  replacing-  it  now  ver\^  largely,  and  is  sold  under  the  name  of 
Southern  Mahogany. 

jNIr.  Tyrrell — I  think  as  Mr.  Southworth  is  not  a  member  of  our 
Association,  we  might  very  properly  depart  from  our  rule  and 
move  a  vote  of  thanks  to  him  as  the  writer  of  this  valuable  paper. 
I  move  a  vote  of  thanks.  Seconded  by  Mr.  Sewell,  and  carried 
unanimously.  Mr.  Southworth  replied  to  the  vote  expressing  his 
appreciation  of  the  attentive  hearing  his  paper  had  been  accorded. 


[Thti  Aisociatioit  is  not  nspotisihlc  as  n  both  for  any  opinions  expressed  in  its  Papers 
bv  ^f embers. 


A  TRIP  TO  THE  YUKON  AND  RETURN. 

Bv  LEWIS  BOLTON.  O  L.S  .  D  L  S. 

Listo7('el. 


Mk.  Presidext. — My  intention  is  to  give  you  a  short  sketch 
of  my  trip  to  the  Yukon  District  and  return,  and  some  of  the 
things  that  I  saw  while  there. 

Starting  from  my  home  in  Listowel  in  the  first  week  of  May 
last.  I  purchased  a  ticket  per  G.  T.  Railway  and  the  Great  North- 
ern to  \'ancouver  City.    I  need  only  say  that  it  was  a  most  delight- 
ful trip  across  the  Rockies  and  the  Cascade  Mountains  in  Wash- 
ington Territory.     The  scenery  was  very  fine,  and  I  fear  that  I 
would  fail  were  I  to  attempt  a  description  thereof.     I  had  Mr.  J. 
W.   Wilson,  an   old  miner,  as  a  travelling  companion,   who  had, 
some  ten   or  twelve  years   before  taken   this   same  trip   into   the 
Yukon  country.     We  took  a  Tourist  Sleeper,'  and  provided  our- 
selves with  eatables  to  last  us  through  to  the  Coast.     W^e  arrived 
at   X'ancouver   safely,    making   good   time,   without   any   mishaps. 
We  remained  here  some  two  or  three  days,  visiting  friends  and 
iCiativcs.  and  indulged  in  a  day's  fishing  on  the  Coquittlam  River, 
where  my  nephew  and  T  succeeded  in  catching  a  fine  lot  of  moun- 
tain trout.     \\'here  is  the  surveyor  who  does  not  enjoy  a  day's 
trout-fishing  ?     Here  we  completed  our  outfits  and  took  passage 
on  the  beautiful  ocean  steamer  "  Tartar."  owned  by  the  C.  P.  Rail- 
\\ay.    We  had  a  very  enjoyable  trip  up  the  coast  on  w-hat  is  called 
the  outer  course — that  is.  going  to  the  west  around  the  point  of 
Vancouver  Island.  keei)ing  it  to  our  right  hand.     The  smaller  ves- 
sels take  the  inner  course  amongst  the  islands,   where  they   are 
protected  from  the  ocean  swells.     From  Vancouver  to  Skagway 
is  a  panorama  of  scenery  on  a  magnificent  scale,  and  peculiarly 
charming,  into  which  rare  and  elusive  effects  have  entered.    Marine 
sketches,  land  and  water  combinations,  here  depressed  and  there 
bald   anrl   broken   shores,    backed    by    recurring   benches,   denselv 
timbered,  and  away  over  all.  far  off  and  high  up.  have  risen  majesti- 
callv  the  tops  of  mountain  ranges,  giving  on  the  whole  sweep  of 
vision  that  indefinable  charm  which  "  magnificent  distances  "  alone 
can  lend.     At  times  your  impressions  would  be,  as  it  were,  dream- 
ing— now  weird  and  calm,  and  again  exhilarating.     Sea  fowl  in- 
numerable, gulls,  ducks,  geese,  and  others,  were  continuallv  with 
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US.  Frequently  our  attention  would  be  diverted  to  a  spouting 
whale  or  a  shoal  of  porpoise.  On  many  of  the  mountain  sides 
glaciers  of  considerable  dimensions  could  be  seen,  from  which 
small  icebergs  had  broken  and  gone  floating  southward.  We  called 
at  Fort  Wrangel,  our  only  stop  between  \'ancouver  and  Skagway. 
Having  an  hour  or  so  at  our  disposal,  we  took  a  turn  through  the 
village.  It  was  on  Sunday,  and  the  inhabitants  were  in  their  holi- 
day attire.  The  aborigines  were  Cjuite  numerous.  A  number  of 
totem  poles  were  standing,  giving  the  place  a  weird  appearance. 
All  the  buildings  had  been  put  up  with  an  eye  to  cheapness,  and 
uncertainty  as  to  long  occupation,  ^^'e  were  very  much  enter- 
tained during  our  short  stay.  We  passed  several  Indian  villages 
and  their  bur\-ing  grounds,  which  were  decorated  with  streamers 
of  different  colors  and  numerous  totem  poles.  We  arrived  at 
Skagway  early  one  morning,  and  then  the  bustle  commenced. 
There  were  from  one  to  two  hundred  on  their  way  to  the  Yukon 
ccuntry  on  board,  necessarily  causing  considerable  commotion  ni 
landing.  First,  we  had  to  pass  customs,  after  that  we  made  search 
for  a  hotel  or  stopping  place.  ^ly  friend  and  I  selected  the  Pacific 
and  found  it  a-ver\'  comfortable  place.  After  remaining  here  a  day 
to  get  information  as  to  which  would  be  the  best  route  to  Bennett 
and  as  to  other  matters,  I  decided  to  go  by  the  Chilcoot  Pass.  My 
friend  intended  remaining  at  Skagway  a  few  days,  so  I  packed  my 
transit  into  shape  for  carrying,  leaving  my  tripod  and  other  bag- 
gage to  go  later  on  by  pack  train,  and  started  for  Dyea,  crossing 
the  small  bay  by  ferr\-boat.  I  landed  in  Dyea  about  noon-  After 
lunch  I  started  up  the  trail  for  the  pass,  hoping  to  reach  Sheep 
Camp  by  evening,  which  I  did.  This  place  was  certainly  what  I 
expected  to  see — a  roitgh  frontier  stopping  place.  Nobody  was 
living  here  for  the  benefit  of  his  health  or  for  the  love  of  the  moun- 
tain scenery  around  it.  They  were  there  for  all  they  could  make 
out  of  the  travellers  on  their  way  to  the  Klondyke.  Restaurants, 
stores,  hotels,  etc..  were  mmierous.  and  during  the  past  winter, 
no  doubt,  did  a  rushing  business.  Everything  w'as  quiet  when  I 
passed  through,  the  rush  of  travel  having  been  in  !March  and 
.\pril.  After  partaking  of  a  hearty  supper,  I  repaired  to  iny  "  sky 
bunk."  and  slept  soundly,  getting  up  at  an  early  hour,  as  I  wanted 
to  make  Bennett  early  that  evening.  The  trail  from  here  to  the 
Summit  was  much  steeper  than  what  I  had  traversed  the  afternoon 
before,  and  mv  pack  of  forty  pounds  or  more  began  to  get  quite 
heavy,  but  to  Bennett  I  had  to  get.  After  about  two  hours'  travel 
I  arrived  at  what  is  called  the  '"  scales."  or  foot  of  the  steep  ascent 
to  the  Summit.  This  is  the  place  where  that  snowslide  covered 
up  so  many  people  and  destroyed  so  much  property  last  spring. 
Two  men  had  been  dug  out  a  day  or  so  before  I  arrived  there, 
and  their  bodies  were  being  taken  to  Dvea  bv  the  aerial  tramwav. 
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It  was  supposed  at  the  time  that  there  might  be  more  people  beneath 
the  snow,  as  there  was  then  a  great  depth,  and  only  the  hot  sun  of 
the  summer  months  would  reveal  what  was  still  hidden  beneath 
the  snow.    This  steep  ascent  would  probably  be  from  ten  to  twelve 
humlred  feet  in  height,  measuring  on  the  incline.     Steps  had  to  be 
cut  in  the  ice  and  snow  to  enable  one  to  climb  up.  and  every  hun- 
dred feet  or  so  you  would  be  asked  to  contribute  twenty-five  cents 
towards    the  expense  of    cutting    these    steps.     A    life-line    was 
stretched  from  top  to  bottom,  so  that  in  case  you  slipped  and  fell 
you  could  lay  hoid  of  this  line  and  save  yourself  from  sliding  to  the 
bottom.     Arriving  at  the  Summit  we  saw  provisions  and  outfittings 
of   all    kinds    stacked    up    like    cordwood.  as    high  as  it  could  be 
reached.    Some  outfits  you  could  just  see  the  tops  of,  sticking  out 
of  the  snow.    No  person  seemed  to  know  what  depth  it  was  there, 
as  almost  every  day  less  or  more  fell.     There  was  a  report  that  a 
man  had  stacked  his  outfit  there  and  had  gone  back  to  Dyea  on 
business,  and  on  returning  a  short  time  after  found  that  his  outfit 
had  been  covered  up.     He  had  taken  the  precaution  before  going 
l>ack  to  take  certain  measurements,  so  that  he  would  know  just 
where  to  dig  for  it.     After  locating  his  point,  he  commenced  to 
dig.  and  shortly  came  to  an  outfit,  but  it  did  not  prove  to  be  his. 
He  then  dug  on  until  he  came  to  the  third  one.  which  was  found  to 
be  his.     This,  however,  I  will  not  vouch  for,  but  such  is  the  story 
told,  and  not  altogether  unlikely.    This  would   be  about  the  middle 
of  May.     From  this  point  the  descent  is  truly  rapid,  and  lots  of 
snow  and  ice.  but  very  soft  and  slushy.     The  creeks  were  begin- 
ning to  break  through  the  snow,  and  at  times  there  was  danger  of 
dropping  into  holes,  whereby  you  might  get  ver>'  wet.     Crater  and 
Long  Lakes  were  getting  covered  with,  slush  and  water,  making 
the  travelling  very  difficult.     I  arrived  at  Lake  Linderman  about 
noon,  and  was  very  much  surprised  to  see  the  number  of  people 
there  living  in  tents  and  building  boats  by  the  hundreds,  prepar- 
ing to  go  down  the  river  to  Dawson  and  other  points.     Lake  Lin- 
derman was  open  at  the  head,  where  the  creeks  were  running  in. 
but  the  ice  on  the  body  of  the  lake  aj^peared  to  be  sound,  and  people 
were  travelling  on  it.     I   concluded  that  if  it  held  them  it  would 
hold  me.    I  took  care  to  follow  on  the  track  of  a  sled  with  dogs  and 
a  heavy  load,  and  arrived  at  a  point  where  the  lake  was  open  from 
tl»ere  to  the  other  shore  at  Bennett,  and  took  passage  in  a  small 
boat,  landing  in  Bennett  before  5  o'clock  p.m..  somewhat  tired  and 
footsore  walking  on  the  rough  ice.     Bennett  at  that  time  was  a 
city  of  tents — I  might  say  thousands  of  them,  all  sizes  and  shapes. 
The  inhabitatUs  were  very  busy  whip-sawing  lumber  and  building 
boats.     I  would  say  that  there  would  be  at  least  ten  thousand  peo- 
ple at  Lakes  Linderman  and  Bennett  preparing  to  go  to  Dawson 
and  other  points.     1   remained  here  about  a  month  assisting  my 
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nephew,  INIr.  Hawkins,  who  had  the  contract  from  the  Britisli  Col- 
umbia Government  for  the  survey  of  the  town  sites  of  Linderman 
and  Bennett.  About  the  25th  or  26th  of  May  the  ice  gave  way  in 
Lake  Bennett,  and  the  people  commenced  to  make  their  way  down 
the  river  towards  Dawson.  At  first  it  was  slow  work,  there  being 
so  much  ice  in  the  lakes. 

It  was  very  difficult  work  laying  out  these  town  sites.  The 
tents  were  so  thick  on  the  ground  that  we  had  to  wait  until  a  great 
number  of  them  had  started  down  the  river,  and  even  then  we  had 
to  get  the  assistance  of  the  Moimted  Police.  Occasionally  we 
would  come  across  some  tent-owner  who  was  not  inclined  to  lower 
his  tent  for  our  accommodation,  but  on  sight  of  the  policeman  he 
very  quickly  changed  his  mind.  The  town  site  of  Linderman  had 
been  laid  out  by  some  American  surveyors,  and  town  lots  sold 
in  many  of  the  American  cities,  but  after  our  police  took  possession 
of  the  Summit  at  Chilkoot  Pass  it  was  abandoned.  Bennett  is 
situate  in  a  very  picturesque  spot  at  the  head  of  navigation  on  Lake 
Bennett.  The  lake  is  very  narrow,  and  the  mountains  on  either 
side  are  very  high.  Those  to  the  south  are  snow-capped  until  late 
in  the  season.  The  water  in  Lake  Bennett  is  at  its  lowest  in  spring. 
Many  will  wonder  at  this.  The  snow  on  the  mountains  melting  in 
the  hot  months  of  the  summer  caH-ises  the  lake  to  rise.  Wild  flow- 
ers were  cjuite  plentiful  when  I  arrived  there,  the  lupin  being  the 
chief  one,  and  it  would  be  seen  almost  amid  snowbanks.  After 
completing  the  surveys  of  Bennett  and  Linderman,  we  started  for 
Dawson,  in  what  is  known  as  a  knock-down  boat,  purchased  at 
\'ancouver  in  pieces  and  put  together  at  Bennett.  We  also  had 
a  Peterborough  canoe,  which  we  intended  for  going  up  small 
streams  prospecting,  etc.  There  were  four  of  us  and  about  two 
and  a  half  tons  of  provisions,  etc.  The  first  day  we  went  as  far  as 
the  mouth  of  the  Windy  Arm  of  Lake  Tagish.  The  next  day  Mr. 
Hawkins  and  I  paddled  up  Windy  Arm  to  complete  the  traverse 
of  this  part  of  the  lake,  in  order  to  establish  the  sixtieth  parallel, 
it  being  the  boiundary  between  British  Columbia  and  the  North- 
West  Territory.  We  found  the  arm  of  the  lake  to  be  worthy  of 
its  name,  and  were  forced  to  land  our  canoe  and  foot  it  over  the 
mountains  and  rocky  shore  seven  or  eight  miles  to  commence  our 
survey.  We  then  had  to  traverse  the  shore  northerly  until  we 
reached  the  intersection  of  the  parallel  with  the  shore  of  the  lake, 
at  which  point  we  arrived  at  midnight,  marking  a  spruce  tree  with 
the  proper  markings  to  denote  such  position.  This  survey  had 
been  made  to  determine  whether  certain  timber  limits  that  had 
been  located  were  in  British  Columbia  or  North-West  Territorv. 
After  completing  the  survey  we  started  on  our  return  trip  over  the 
rough,  rockv  shore  to  our  canoe,  arriving  there  nbout  ^  o'clock 
in  the  morning,  hungry  and  tired.     We  finished  the  remainder  of 
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our  lunch  anu  shoved  out  our  canoe  and  set  sail  for  camp.  Having 
a  fair  wind,  we  had  a  very  pleasant  trip  to  camp,  arriving  there 
at  about  6  o'clock  in  the  morning,  just  twenty-four  hours  from  the 
time  we  started.  We  took  a  short  nap  while  the  men  loaded  the 
boats,  and  then  started  down  Lake  Tagish.  calling  at  Tagish  House, 
a  jjolice  station,  to  register.  Every  person  had  to  stop  at  this  point 
and  give  the  name  and  number  ot  his  boat  and  the  names  of  those 
that  accompanied  him.  Nothing  of  particular  note  occurred  in  our 
travel  until  we  reached  White  Horse  Rapids,  about  which  there 
has  been  so  much  written.  Here  there  are  two  horse  tramways — 
one  on  either  side  of  the  river.  V\'e  decided  to  take  the  left  hand 
>iilc.  and  let  our  boat  gently  down  to  a  pomt  where  the  tram 
started,  and  only  a  few  feet  from  the  head  of  Miles  Canon.  Here 
we  arranged  to  have  part  of  our  load  taken  around  on  the  tram- 
car  and  the  rest  taken  down  through  the  canon  and  rapids  in  our 
large  boat,  in  charge  of  a  j)ilot.  I  decided  to  walk  arountl,  the 
distance  being  about  four  miles,  rather  than  go  through  the  canon 
and  rapids.  The  rest  took  chances  and  went  down,  and  very  much 
enjoyed  the  trip,  according  to  their  account,  but  I  noticed  they 
were  quite  wet  when  they  arrived  at  the  foot  of  the  rapids.  Before 
leaving  the  head  of  the  canon  I  took  a  seat  on  the  top  of  the  bank 
at  a  point  where  I  could  see  the  boat*  pass  through  the  canon.  I 
had  a  good  field  glass,  and  enjoyed  a  half  hour  exceedingly.  Boats 
of  all  sizes,  from  a  small  skifT  to  large-sized  scows,  carrying  ten  to 
fifteen  tons,  were  passing  all  the  time.  ( )ne  party  while  I  sat  there 
had  a  very  narrow  escape  while  passing  through.  ( )n  entering  the 
canon  he  either  got  rattled  or  made  a  wrong  stroke  with  his  paddle, 
and  ran  his  boat  bow  foremost  against  the  wall  of  the  canon  and 
went  in  sidewise,  and  before  he  cotuld  get  righted  the  boat  struck 
the  other  side  of  the  canon  and  proceeded  stern  foremost.  Part  of 
the  time  he  would  be  out  of  my  view  on  account  of  the  height  of 
the  waves,  and  then  he  would  a])pear  again,  you  would  thiink  almost 
in  the  air.  The  boat  took  another  lurch  for  the  side  of  the  canon, 
striking  it  and  wheeling  around  right  end  foremost^  and  finally 
shot  out  at  the  other  end  of  the  canon,  the  occupant  thanking  his 
stars  that  his  boat  was  right  side  up  and  that  he  was  in  it.  It  was 
rather  exciting,  and  were  a  person  to  sit  there  and  watch  for  a 
long  time  it  would  be  a  great  strain  on  his  nerves.  .\t  the  White 
Horse  Rai)ids.  about  three  miles  farther  down,  is  another  sight- 
seeing p<Mnt.  Hundreds  of  jjeople  line  tlfe  banks,  watching  the 
boats  passing  through  the  canon  and  down  the  rapids,  very  few 
succeeding  in  i)assing  witluxit  getting  thoroughly  ducked  with 
spray.  I  sat  for  a  long  time  on  a  rock  within  fifty  feet  of  where  the 
boats  passed,  and  could  see  their  occupants'  countenances  while 
passing  through.  .Some  appeared  considerably  excited,  while 
others  were  laughing  and  seemed  to  thoroughly  enjoy  the  ride. 
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While  sitting  at  this  point  I  heard  a  voice  up  the  river,  and  on 
turning  around  I  saw  the  steamer  "  Ora  "  coming  down  at  a  very 
rapid  rate,  crowded  with  passengers,  cheering  with  all  their  might. 
By  this  time  the  banks  were  lined  with  spectators  for  almost  miles 
to  see  the  steamer  pass  through.  After  she  had  passed  through 
safely  there  was  a  cheer  went  up,  almost  deafening.  This  steamer 
was  built  at  Bennett  during  the  latter  part  of  the  winter  and  early 
spring,  and  after  making  a  few  trips  from  Bennett  to  the  rapids 
the  owners  decided  to  run  her  from  the  rapids  to  Dawson,  in  con- 
nection with  the  "  Flora"  and  "  Nora,"  they  remaining  above  and 
rtinning  between  the  rapids  and  Bennett.  After  loading  our  boats 
we  again  started  down  the  river  for  Lake  Tagish.  That  evening 
we  camped  at  the  mouth  of  the  river  leading  into  the  lake,  in  com- 
pany with  hundreds  of  others  on  their  way  to  Dawson.  Early  next 
morning  we  set  sail,  expecting  to  have  a  merry  trip  across  the 
lake,  a  distance  of  about  thirty  miles.  At  first  we  had  but  a  very 
light  wind,  but  by  eight  o'clock  it  began  to  freshen  up,  and  every- 
body had  all  the  sail  up  that  he  or  she  could  muster,  and  it  now 
became  a  race  for  the  other  end  of  the  lake.  By  this  time  the  lake 
was  literally  covered  with  craft  of  all  kinds,  sizes  and  shapes,  some 
of  which  were  built  on  the  lines  of  large  hog  troughs,  and  others 
almost  as  beautiful  as  the  gondolas  of  ancient  Venice.  The  people 
occupying  these  were  from  almost  all  parts  of  the  globe,  and  seemed 
to  have  all  been  affected  by  the  common  craze  for  gold.  When  we 
arrived  at  the  middle  of  the  lake  it  was  a  sight  long  to  be  remem- 
bered, and  to  complete  the  grandeur  of  the  scene  the  pretty  little 
white  steamer  "  Ora  "  passed  through  our  midst  and  soon  left  us 
in  her  wake.  Every  person  was  straining  a  point  to  pass  his  neigh- 
bor, and,  with  the  assistance  of  the  strong  wind,  were  making 
very  fast  time.  When  nearing  the  northerly  end  of  the  lake,  which 
is  much  more  narrow  and  shallow,  the  waves  became  much  higher 
and  the  small  craft  began  to  experience  rather  a  rough  time.  One 
canoe,  in  which  the  Rev.  Mr.  Lyons  and  his  companion  were,  cap- 
sized, and  Mr.  Lyons  was  drowned,  his  companion  saving  himself 
bv  clinging  to  a  crevice  in  a  rock  until  rescued  by  another  boat 
with  very  much  difficulty.  We  were  very  much  pleased  when  we 
were  able  to  turn  our  boat  into  the  river  and  once  more  into  smooth 
water.  L^p  to  this  time  we  had  done  but  very  little  fishing,  and 
decided  to  tarry  for  a  short  time  at  the  first  place  offering  sucli 
sp.ort.  Arriving  at  an  eddy  in  the  river,  we  ran  our  boat  ashore 
and  got  olir  tackle — two  took  the  Peterborough  and  a  troll,  and^ 
the  cook  and  1  took  small  lines.  I  selected  a  small  eddy  to  try 
my  luck  in.  but  found  the  brush  on  the  bank  rather  troublesome,, 
bit  after  breaking  a  few  off  I  decided  to  cast  my  flies  for  a  skipv 
and  ?oon  succeeded  in  raising  a  commotion  in  the  water.  Two 
and  sometimes  three  at  a  time  were  common.    The  cook  came  tq 
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my  rescue  just  in  time  to  save  my  rod  and  line,  as  1  had  fastened 
onto  tliree  ven,-  large  Arctic  trout,  and  with  his  assistance  landed 
them  safely.  \\e  now  had  all  we  could  carry,  and  returned  to  the 
boat,  tinding  that  1  had  been  the  only  one  successful  in  catchmg 
any  rish.  inat  evening  we  had  a  grand  feast  of  fresh  hsh.  Irom 
this  point  down  there  was  nothing  of  particular  note  excepting 
passing  through  the  "  l^ve  Finger  Rapids,"  which  is  easily  done 
if  proper  care  is  taken  to  keep  your  boat  ni  the  current  and  in  ihe 
right  ciiaimei.  \  ery  few  Indians  are  to  seen  along  the  river.  At 
the  mouths  of  all  the  streams  running  into  the  i'ukon  were  villages 
of  tents,  owned  by  prospectors  who  were  up  these  streams  prospect- 
ing, leaving  their  wives  and  children  to  take  care  ot  their  belong- 
ings until  their  return.  '1  here  were  all  kinds  of  reports  as  to  great 
strikes  on  certain  creeks,  but  on  careful  enquiry  it  was  found  to 
be  untrue.  1  he  trip  down  the  river  was  like  a  holiday  picnic.  At 
every  turn  of  the  river  we  would  make  new  acquaintances.  We 
travelled  somewhat  faster  than  the  average  voyageur.  The  scenery 
on  the  lower  part  was  quite  equal  to  tbe  upper  part,  ihe  moun- 
tains were  not  quite  so  high,  but  the  grass  had  grown  more  and 
the  mountain  sides  were  like  flower  gardens,  and  were  even  more 
brilliatu  ihaii  ours  in  Ontario. 

l-"ort  Selkirk  was  at  last  reached,  and  we  halted  for  dinner.  The 
banks  were  so  crowded  with  boats  that  we  were  unable  to  land 
near  the  village,  and  therefore. did  not  see  much  of  it.  A  few  log 
buildings  covered  with  dirt  comprised  the  barracks  of  the  Mounted 
Police,  but  there  were  hundreds  of  tents  of  all  colors  and  shapes, 
and  the  red-coats  could  be  seen  promenading  the  banks  of  the  river. 
We  tarrieil  here  but  a  short  time,  having  still  about  180  miles  to 
iJawson.  I-rom  this  pcjint  commenced  what  are  known  as  the  Ram- 
parts, which  api)ear  like  huge  towers  built  of  masonry,  being  in 
many  places  so  regular.  Prospectors  now  began  to  come  up  the 
river,  and  could  be  seen  towing  their  canoes  wdth  small  outfits, 
the  current  being  so  strong  that  they  were  unable  to  row  them, 
and  proved  at  best  a  very  slow  process.  We  arrived  at  Dawson 
in  the  evening  of  the  29th  of  June,  making  the  trip  of  over  500 
miles  in  eight  days.  Dawson  appeared  very  pretty  at  a  distance. 
On  turning  the  head  of  the  river  it  appeared  as  nestling  on  the 
mountain  side  and  at  its  foot.  Everytliing  ajjpeared  white  and  dis- 
tinct, with  the  mountain  background.  Tiicre  were  thousands  of 
tents,  many  even  on  the  top  of  the  mountain.  It  was  estimated 
at  the  time  of  our  arrival  that  there  were  between  twenty 'and 
twenty-five  thousand  peoi)Ie  there.  We  secured  a  jjlace  near  the 
police  barracks  to  jnit  up  our  tents,  and  at  the  close  of  the  second 
day  wc  were  cstal>lished  in  Dawson  ready  for  l)usiness.  ( )ur  first 
work  was  the  survey  of  a  Government  concession  on  Hunker 
Ocek.   about    fifteen   miles   nut    from    Dawson.      We   i)acked    our 
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instruments  out  and  completed  the  survey  in  about  a  week,  and 
returned  to  Dawson  from  the  mouth  of  Hunker  Creek  by  small 
boat,  plied  by  two  young-  men  who  took  freight  up  to  that  point 
and  passengers  down  to  Dawson.  We  rented  a  small  room  above 
a  restaurant  for  an  office,  paying  $ioo  a  month  therefor.  The 
building  was  made  of  scantling  covered  with  canvas.  After  com- 
pleting the  plans  of  the  survey  we  made  our  headquarters  at  the 
Forks  of  the  Eldorado  and  Bonanza  Creeks,  about  twelve  miles 
from  Daw^son,  and  between  there  and  Dawson  I  spent  the  summer, 
surveying  claims,  etc.  To  speak  of  the  richness  of  the  individual 
claims  would  be  hard  to  do,  but  suffice  it  to  give  you  a  few  of  the 
notable  ones.  No.  2,  above  on  Bonanza,  is  probably  one  of  the 
richest.  It  now  has  been  floated  on  the  English  market  for  the 
fabulous  sium  of  £450,000  by  the  owner.  JNIr.  Alexander  ^McDonald, 
known  as  the  Bonanza  King.  He  was  interested  in  some  one  hun- 
dred and  twenty  claims.  Nos.  4,  5,  and  6.  on  Eldorado,  are  also 
very  rich,  and  are  known  as  the  Berry  Mines.  One  day  while 
passing  I  called  to  see  the  owner,  Mr.  Berry,  who  was  at  the  time 
in  the  bottom  examining  a  part  that  was  considered  not  to  be 
worth  wasliing.  While  watching  him  he  struck  his  pick  against  a 
nugget  that  proved  to  be  worth  $140.  It  has  been  estimated  that 
about  a  million  dollars  have  been  taken  out  already,  and  the  claim.s 
are  not  nearly  worked  out.  The  "  Lancaster,"  a  bench  claim  op- 
posite No.  3  Eldorado,  is  considered  to  be  one  of  the  richest  bench 
claims.  It  is  claimed  that  two  men  can  take  out  $1,800  to  $2,000 
a  day  with  one  rocker.  One  day  while  visiting  the  mine  we  offered 
the  owner  $150  for  a  small  wheelbarrow  of  dirt  that  was  standing 
by  the  rocker,  but  he  would  not  accept  it,  and  found  on  washing 
it  that  it  yielded  about  $250.  French^  Hill  is  also  considered  to  be 
very  rich.  Some  of  the  claims  (one  hundred  feet)  having  been 
sold  for  as  high  as  $20,000.  Most  of  the  claims  on  Eldorado  up 
to  Xo.  30  are  very  rich,  most  of  them  being  valued  from  $200,000 
up  to  $500,000,  and  some  were  more.  Part  of  the  Bonanza  is  also 
very  rich,  biut  is  more  spotted.  The  bench  claims  along  the  Bon- 
anza are  in  many  places  quite  rich,  and  during  last  summer  a  great 
deal  of  gold  was  taken  out.  The  gold  on  the  Bonanza  is  consid- 
ered to  be  worth  considerably  more  than  that  of  Eldorado,  being- 
much  finer.  I  cannot  say  anything  in  reference  to  other  creeks, 
so  far  as  my  own  observations  go,  as  my  work  was  principally  on 
those  two  creeks,  only  visiting  Hunker  once,  and  then  not  when 
it  was  being  opened  up. 

The  summer  was  delightful,  sunny  days  and  cool  nights.  Many 
of  the  miners  slept  during  the  midday  heat  and  worked  in  the  cool 
at  night,  there  being-  plenty  of  light.  One  could  read  in  a  tent 
a*  any  time  during  the  nieht.  Wake  up  at  whatever  hour  of  the 
night,  you  would  hear  the  "  wish  wash  "  of  the  rocker,  and  the 
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rattle  of  the  gravel  off  the  shovel,  and  the  tramp,  tramp,  tramp  of 
the  miners  and  others  coming  and  going  to  Dawson  for  provisions, 
the  night  being 'the  most  comfortable  time  for  travelling.  The 
weather  during  my  stay  (which  was  about  three  months)  was  de- 
lightful— very  little  rain  and  very  little  cloud.  Two  weeks  in  July 
were  quite  hot.  but  with  that  exception  it  was  all  that  one  could 
desire.  Towards  the  latter  part  of  Septeml^er  it  turned  a  little 
cool  at  nights,  and  I  decided  to  arrange  for  my  return  before  the 
close  of  the  month,  and  took  passage  on  the  steamer  "  James  Dom- 
ville,"  that  had  been  plying  on  the  lower  river  during  the  summer 
and  was  intending  to  winter  on  the  Upper  Yukon.  They  had 
advertised  to  go  to  the  White  Horse  in  six  days,  but  did  not  arrive 
at  that  point  until  fourteen  days  had  been  spent,  a  good  part  of 
which  had  passed  while  on  sand-bars,  and  tied  up  against  the  bank 
for  repairs,  etc.  Our  captain  knew  more  about  the  smell  of  a 
whiskey  bottle  than  he  did  about  navigating  the  Yukon  River. 
\\  e  had  paid  $igo  for  passage  to  W'hite  Horse,  and  were  paying 
$1.50  for  meals,  so  a  matter  of  two  weeks  or  so  on  board  the  boat 
was  cjuite  a  consideration.  At  the  end  of  six  or  eight  days  from 
the  time  we  left  Dawson  many  of  the  passengers  refused  to  pay 
anything  more  for  m.eals,  as  they  had  exceeded  their  time,  but 
the  captain  said  they  had  to  pay  or  go  without.  However,  the 
larder  began  to  get  rather  low,  and  the  meals  consequently  poor, 
and  there  was  a  general  kick,  and  most  of  them  did  not  pav.  Our 
berths  were  rather  small,  six  berths  in  a  state-room  7  bv  7. 
Only  one  could  dress  or  undress  at  a  time.  There  were  about 
one  hundred  and  fifty  passengers,  chiefly  miners  going  home  aftv-r 
a.  year  and  a  half's  trial  in  that  frozen  north,  to  visit  their  families, 
intending  to  return  in  the  early  spring  and  some  on  the  ice  in  late 
winter.  W'e  had  a  full  c|uota  of  gamblers,  both  male  and  female, 
who  indulged  in  that  every  night  until  the  tables  were  required 
for  the  morning's  meal,  and  then  slept  through  the  day.  The 
weather  during  the  return  trip  to  "  White  Horse  "  was  cool  but 
fine.  Some  nights  there  would  be  a  slight  fall  of  snow  on  the 
mountain  tops,  but  on  the  first  peep  of  the  sun  it  would  melt  awav. 
We  arrived  at  the  White  Horse  Rapids  early  one  morning  to  find 
that  the  steamer  "  Flora  "  had  been  gone  about  an  hour.  Perhap? 
the  pa.^scngcrs  were  not  disappointed!  We  then  gave  our  captain 
credit  for  stopping  five  miles  down  the  river  the  night  before  so 
that  we  would  miss  this  h^ax  anrl  have  to  remain  until  the  return 
of  the  boat  some  three  days  later.  The  captain  had  a  verv  storm v 
interview  with  so'"*-  of  the  passengers  before  disembarkation,  and 
hafi  to  retreat  to  his  pilot  holise  and  arm  himself  with  his  gun  in 
order  to  save  himself  a  cold  bath  in  the  river.  Our  stay  of  three 
days  at  "  White  Horse  "  was  very  irritating,  considering  that  we 
could  have  caught  the  other  boat  if  our  captain  had  done  his  dutv. 


PAPERS   READ — A  TRIP  TO  THE  YUKON  AND   RETURN.  I4I 

Here  we  had  to  pay  $1.50  to  $2  for  meals  and  had  also  to  pay  for 
sleeping  on  the  soft  side  of  a  plank  on  the  tloor  of  the  hotel,  or 
stopping-  place,  but  by  this  time  we  were  used  to  being  held  up, 
and  took  it  as  a  matter  of  course.  It  was  a  bright  hour  when  the 
steamer  was  sighted,  and  a  glad  shout  went  up  from  many  throats, 
and  in  a  short  space  of  time  we  were  all  ready  to  board  the  steamer, 
in  fact  nuich  sooner  than  they  were  ready  for  us.  We  had  to  walk 
a  single  plank  in  order  to  board  her,  and  a  misstep  meant  a  cool 
bath  in  ice  water.  In  a  short  time  we  managed  to  get  on  board 
and  obtain  our  sleeping  berths,  about  2  feet  6  inches  by  6  feet  each, 
made  of  hard  spruce  lumber,  not  even  a  straw  tick  in  them.  How- 
ever, we  were  now  so  anxious  to  see  the  Pacific  coast,  and  the 
prospect  of  so  doing  became  more  apparent,  we  were  satisfied 
with  anything  as  long  as  it  was  moving  in  the  right  direction.  Our 
chances  for  meals  in  this  craft  were  rather  uncertain.  The  table  had 
to  be  filled  some  nine  times  before  the  passengers  were  supplied. 
Some  went  without  rather  than  participate  in  a  scrap  for  a  seat 
tliereat.  Most  of  the  distance  from  "  White  Horse  "  to  Bennett 
is  through  lakes  which  are  literally  covered  with  water-fowl.  Many 
of  the  passengers  indulged  in  shooting  at  them,  very  seldom  killing 
any.  We  arrived  at  Bennett  at  noon  of  the  second  day  from 
"  \\'hite  Horse,"  glad  to  once  more  put  our  feet  on  terra  firma. 
having  been  so  long  on  the  water.  After  dinner  we  hurriedly  made 
arrangements  with  the  representative  of  thie  Arctic  Express  Com- 
pany to  take  our  baggage  to  Skagway  at  ten  cents  per  pound, 
guaranteeing  their  delivery  there  the  following  day  on  the  arrival 
of  the  evening  train  from  White  Pass  City.  After  completing  this, 
we  started  on  foot  for  the  "  Log  Cabin."  some  eight  miles  distant 
on  the  trail  towards  Skag\vay.  via  the  White  Pass.  Some  of  the 
passengers  went  via  the  Chilkoot  Pass,  in  order  to  see  it,  but  I 
had  come  in  by  that  way,  and  preferred  going  oiut  by  the  White 
Pass.  We  arrived  at  our  destination  at  dusk,  and  after  a  lunch, 
as  such  it  was,  we  decided  to  try  sleep.  My  companion  and  I  were 
assigned  the  lower  bunk  of  the  series,  at  the  end  of  the  cabin. 
These  bunks  had  been  built  with  small  poles,  on  the  top  of  which 
was  laid  a  not  very  thick  blanket,  no  tick  or  mattress,  with  a  light 
blanket  to  cover  us.  It  is  needless  to  say  that  I  kept  most  of  my 
clothing  on.  I  found  on  getting  in  that  the  poles  were  not  all  of 
the  same  size,  and  that  a  larger  one  had  been  placed  about  the 
middle  of  my  share  of  the  bunk,  on  which  I  tried  to  balance  my- 
self for  an  hour  or  two.  Failing  in  my  object.  I  got  up  and  sat  by 
the  stove  in  a  comfortable  chair,  catching  short  cat  naps  until  an 
early  hour  in  the  morning,  when  I  woke  the  landlord  to  get  us 
some  breakfast.  We  started  at  early  daybreak  for  White  Pass 
Citv.  where  we  intended  taking  train  for  Skagway,  a  distance  of 
twelve  miles  or  so.     By  some  means  I  got  separated  from  our 
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party  and  tnulged  it  alone.  The  day  promised  to  be  fine,  but  by 
tlie  time  1  bcijan  to  ascend  the  mountain  side  clouds  began  to 
appear  about  the  summit,  and  as  I  rose  up  its  side  I  found  myself 
being  envcloiied  in  them,  and  was  completely  shut  in,  not  being 
able  to  see  more  than  ten  feet  or  so  ahead  of  me.  Snow  and  rain 
began  to  fall,  and  with  what  had  fallen  the  day  before  I  was  more 
than  ankle  deep  in  mud  and  slush,  which  was  not  very  comfort- 
able with  short  boots.  I  arrived  at  the  simimit  about  midday,  and 
1  supposed  that  the  air  would  soon  clear  after  passing  it.  but  such 
was  not  the  case.  The  fog  or  cloud  hung  there  until  1  had  gone 
down  several  miles  on  the  other  side.  The  scenery  no  doubt  would 
have  been  most  excellent  had  it  been  clear.  On  arriving  at  the 
junction  of  two  canons  the  fog  began  to  clear  away,  and  I  was 
able  to  discern  men  and  horses  on  the  mountain  side,  working  on 
the  railway.  This  point  was  the  grandest  that  I  had  seen,  and  I 
stood  for  a  moment  taking  in  the  sights.  By  this  time  my  feet 
and  legs  began  to  feel  somewhat  tired,  and  going  down  the  sides 
of  this  steep  canon  was  somewhat  difficult,  and  I  was  glad  when 
I  arrived  at  the  bottom,  where  the  trail  had  been  very  much  im- 
proved. The  keeper  of  a  restaurant  at  that  point  invited  me  to 
come  in  and  have  dinner  with  some  of  our  party,  but  having  taken 
something  on  the  other  side  of  the  summit  I  passed  on.  Shortly 
after  one  of  our  party  ovei  took  me  on  horseback,  and  told  me  that 
a  chunk  of  rock  had  passed  through  the  roof  of  the  restaurant  and. 
broke  through  the  floor  immediately  behind  some  of  our  partv, 
who  were  taking  dinner,  not  hurting  them,  but  at  least  giving 
them  a  fright.  The  trail  now  became  pretty  good,  and  although 
tired  I  made  good  headway.  The  scenery  along  the  bottom  of  this 
canon  was  very  fine,  and  under  other  circumstances  would  have 
been  very  much  enjoyed,  but  with  the  fear  of  some  rock  coming 
down  the  side  of  the  mountain  from  where  the  workmen  were 
blasting,  one  was  in  constant  dread.  I  arrived  at  White  Pass  City 
in  due  time  for  the  train,  and  enjoyed  myself  feasting  on  some  fine 
apples  that  I  harl  purchased  at  five  cents  a  piece,  being  the  first 
that  I  had  eaten.  I  heartily  enjoyed  this  ride  of  twelve  miles  or 
so  on  the  train,  even  if  I  had  to  pay  twenty-five  cents  a  mile  there- 
for- We  arrived  at  Skagway  about  6.30  p.m..  and  on  enquirv  found 
that  my  baggage,  with  others,  had  been  left  behind.  .After'"  cuss- 
ing" the  railway  officials  and  their  agent  at  Bennett  especiallv, 
we  repaired  to  the  Pacific  Hotel,  where  we  found  comfortable  (|uar- 
tcrs  at  a  reasonable  figure.  We  had  now  gotten  beyond  Klondvke 
imiK>sitions.  and  were  able  to  get  a  first-class  square  meal  for 
twenty-five  cents  and  a  comfortable  room  for  fifty  cents  to  a  dollar 
a  flay.  I  remained  liere  a  week,  not  of  my  own  will,  lAit  was  forced 
to  do  so  on  accoutit  of  my  baggage  being  detained.  I  found 
SkagAvay  very-  much  improved  since  si)ring.  it  having  the  ai)pear- 
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aiice  of  a  civilized  town,  having  waterworks,  electric  light,  etc. 
This  place,  in  my  estimation,  is  destined  to  be  one  of  the  largest 
cities  on  this  coast,  being  the  terminus  of  the  railway  leading  to 
that  large  tract  of  country  known  as  the  Yukon  and  Lake  Atlin 
District.  From  this  point  I  took  the  steamer  "  Utopia  "  for  Seattle^ 
on  which  we  had  a  ven*'  pleasant  trip,  rescuing  the  passengers  of 
the  wrecked  steamer  "  Bertchel.''  who  had  been  detained  on  an 
island  for  over  a  week.  We  arrived  at  Seattle  on  Sunday  after- 
noon, and  enjoyed  the  trip  down  the  coast  that  day  very  much, 
as  the  vessel  was  close  to  land  and  the  towns  and  villages  were 
easily  seen  from  the  deck  of  the  steamer.  I  remained  in  Seattle 
one  day  visiting  friends  and  enjoying  the  sights  of  the  city.  This 
city  is  certainly  one  of  the  finest  on  the  Pacific  coast.  From  here 
I  took  train  to  \'ancouver,  where  I  remained  a  day  or  so  on  busi- 
ness, taking  the  C.  P.  Railway  to  Chicago.  I  very  much  enjoyed 
th-^  sights  through  the  mountains,  which  are  well  worth  the  cost 
and  time  spent  in  taking  the  trip  through  them.  From  Chicago 
I  took  the  Grand  Trunk  Railway  to  Listowel,  calling  on  my  way 
ar  Kingsville  and  Detroit,  arriving  home  just  six  months  from 
the  time  I  had  left  in  the  spring,  having  gained  considerable  know- 
ledge besides  what  little  I  had  gathered  of  the  yellow  metal. 


[This  Association  is  uit  responsibU  as  a  bidy  for  ain  opiniuits  expressed  in  its   Papers 
by  yt embers. \ 


SURVEY  OF  THE  BOUNDARY  LINE  BETWEEN 
ALGOMA  AND  NIPISSING  DISTRICTS. 

Bv    A.   NIVEN. 
Haliburton. 


In  the  vcar  1896  the  Department  of  Crown  Lands  decided  upon 
ninning  an  exploration  line  to  James  Bay.  and  upon  looking  at 
the  map  of  C  hitario  the  boundary  line  between  the  Algoma  and 
Xipissing  Districts  having  been  at  that  time  run  to  a  point  30 
miles  north  of  the  C.  P.  R.,  seemed  to  be  the  most  suitable  line  to 
run. 

In  the  Revised  Statutes  of  Ontario.  1897.  this  boundary  line 
is  described  as  fellows: 

'■  Commencing  at  the  waters'  edge  of  the  Georgian  Bay.  near 
the  most  westerly  mouth  of  French  River,  in  the  production  south- 
erly of  the  east  limit  of  the  Township  of  Humboldt;  thence  due 
north  along  a  line  formed  by  said  produced  limit-  the  east  limit 
of  said  Township  of  Humboldt,  the  limit  between  timber  berths 
numbered  59  and  67.  60  and  68.  61  and  69.  and  along  the  east 
limits  of  the  Townships  of  Waters.  Snider,  and  Rayside.  and  con- 
tinuing due  north  to  the  northerlv  limit  of  the  Province  of  Ontario. 

The  line  here  described  would  strike  the  south-westerlv  shore 
of  James  Bay  some  distance  south-easterly  of  the  mouth  of  Albany 
River. 

The  east  boundary  of  the  Township  of  HuniboMt  was  run  in 
1892  by  O.L.S.  W.  Ca'braith.  the  length  of  the  township  being 
II  miles.  18  chains.  67  links.  Immediately  north  of  Humboldt  the 
line  between  timber  berths  59  and  67.  si.x  miles,  has  not  yet  been 
run.  The  line  between  timber  berths  60  and  68  and  61  and  69. 
by  O.L.S.  Wm.  liell.  in  1873:  the  cast  boundarv  of  Waters,  by 
(  ».L.S.  I'.urke.  in  1883:  the  east  boundary  of  Snider,  bv  O.L.S. 
Isaac  L.  Bowman,  in  1883:  the  east  Ixnmdary  of  Ravside  by 
C).L.S.  Isaac  L.  P.owman.  in  1884:  the  east  boundarv  of  I.umsdeii 
by  O.L.S.  Laird,  in  1887. 

In  1888  ().L.S.  Proudfoot  ran  the  line  from  the  north-east  angle 
of  the  Township  of  Lumsden  18  miles  north,  and  then  ran  a  base 
line  to  the  west. 

In  1896  the  writer  was  instructed  to  conuiience  where  O.L.S. 
Vrrr^nVoiX  left  off.  and  continue  the  line  north    100  miles.     This 
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was  done,  the  line  being  surveyed  to  a  point  120  miles  north  astron- 
omically from  the  north-east  angle  of  Lumsden-.  Posts  were 
planted  at  every  mile  and  an  iron  post  every  three  miles.  The 
latter  were  of  i  1-4  in.  gaspipe,  3  ft.  long,  pointed  at  the  bottom, 
closed  at  the  top  and  painted  red,  and  the  numbering  was  made 
continuous  from  Lumsden,  the  120  mile  post  being  in  latitude 
48  deg.,  2^  min.,  54  sec.  north. 

In  1898  the  writer  was  again  instructed  to  carry  the  line  on 
to  the  Moose  River.  This  was  also  done,  the  line  being  surveyed 
to  a  point  four  miles  beyond  the  Moose  River,  or  to  a  point  300 
miles  north  of  the  north-east  angle  of  the  Township  of  Lumsden. 
being  about  312  miles  north  of  the  C.  P.  R. 

The  C.  P.  R.,  both  main  line  and  Sault  Branch,  crosses  the 
boundary  line  in  the  Township  of  Snider  and  about  four  miles 
west  of  Sudbur\-.  It  will  thus  be  seen  that,  with  the  exception  of 
six  miles  immediately  north  of  Humboldt,  the  line  has  been  run  a 
distance  of  about  353  miles  from  Georgian  Bay.  The  longitude 
of  the  line,  taking  the  Ontario  and  Quebec  boundary  line  to  the 
79  <^leg.  31  min.  west,  is  about  81  deg.  04  min.  west.  If  produced 
south  it  would  pass  w-est  of  Owen  Sound,  west  of  Stratford,  east  of 
St.  IMary's,  east  of  London,  east  of  St.  Thomas,  and  strike  Lake 
Erie  about  live  miles  east  of  Port  Stanley. 

The  distance  from  the  Township  of  Humboldt  to  Lake  Erie 
is  about  227  miles.  If  continued  north  it  would  probably  strike 
James'  Bay  abowt  60  miles  north  of  its  present  termination  and 
about  45  miles  south-easterly  from  the  mouth  of  the  Albany,  mak- 
ing the  total  length  of  the  line  across  Ontario'  about  640  miles. 

The  latitude  of  Moose  Factory  is  given  by  Mr.  Ogilvie  as  51 
deg.,  14  min.,  42  sec.  north.  The  line,  therefore,  if  continued  to 
312  miles  would  be  about  due  west  of  Moose  Factory,  and  distant 
therefrom  about  20  miles. 

Beginning  at  Proudfoot's  base  line,  30  miles  north  of  the 
C.  P.  R.,  the  line  passes  through  a  broken  and  hilly  white  and  red 
pine  country,  filled  with  lake«  to  the  42nd  mile,  where  it  ei  t  rs  a 
comparatively  level  tract  to  about  the  54th  mile.  The  upper  Wah- 
napitae  River  was  crossed  on  the  41st  mile.  The  height  of  land 
between  the  Georgian  Bay  waters  and  those  of  the  Montreal  River 
l)ein<j  crossed  at  the  50th  mile.  From  the  54th  to  a]>out  the  looth 
mi^-  the  line  again  passes  through  a  hilly  and  rocky  country.  At  the 
54th  mile  the  line  passes  within  a  mile  of  the  west  branch  of  the 
Montreal  River,  running  into  it  at  the  68th  mile,  crossing  it  three 
times,  and  leaving  it  flowing  easterly  on  the  "^ist  mile.  The  height 
of  land  between  the  Hudson's  Bay  and  St.  Lawrence  River  waters 
is  crossed  on  the  76th  mile,  Sinclair's  exoloration  line  of  1867 
on  the  86th  mile.  A  noted  land  mark  along  this  part  of  the  line 
is  Mount  Sinclair,  about  seven  miles  east  of  the  line  and  a  little  to 
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the  south  of  Sinclair's  Hne.  It  is  said  to  be  1,500  ft.  over  the 
surrounding  country.  Numerous  lakes  were  also  met  with  between 
the  J2nd  and  y5th  miles.  A  little  beyond  the  looth  mile  we  enter 
upon  the  good  land,  the  level  country  that  extends  to  James'  Bay, 
and  for  the  remaining  200  miles  of  the  line  the  country  is  almost 
as  sn-.CKjth  as  the  lawn  in  front  of  the  Parliament  buildings.  The 
country  may  be  said  to  be  an  inclined  plane,  falling  to  the  north, 
but  so  gracuially  as  to  be  imperceptible  to  the  eye.  For  over  120 
miles  the  line  mns  through  a  splendid  tract  of  farming  land,  clay 
soil,  often  covered  with  black  muck.  Parts  of  it  might  be  called 
swampy  and  parts  of  it  muskeg,  but  taken  altogether  there  are 
not  many  places  in  Ontario  where  a  line  can  be  run  for  the  same 
distance  through  such  an  even  uniformly  good  tract  of  land. 

From  about  the  230th  miie  to  the  north  end  of  the  line  the 
country  is  largely  muskeg,  but  along  the  banks  of  streams,  where 
the  water  can  get  away  the  land  and  timber  is  good. 

The  timber  along  the  line  from  the  lOOth  mile  is  chiefly  spruce, 
tamarac  being  next  in  order,  and  poplar  where  the  land  is  dry,  with 
white  birch,  balsam,  and  balm  of  gilead.  There  is  very  little  cedar 
in  the  country,  generally  only  a  fringe  along  the  rivers.  The 
spiuce  is  from  four  to  fifteen  inches  in  diameter,  and  thick  on  the 
ground.  Along  the  170th  to  the  175th  mile  considerable  scattering 
white  spruce  is  to  be  found.  There  is  no  white  or  red  pine  beyond 
the  lOOth  mile.  I  saw  a  few  trees  at  Abitibi  Lake  on  my  way  north, 
and  some  along  the  eastern  boundary  of  Ontario,  between  Abitibi 
and  Tcmiscamingue  Lakes. 

Lake  .\bitibi  is  said  to  be  850  feet  above  sea  level. 

The  .\bitibi  River  is  generally  from  five  to  fifteen  chains  wide, 
but  before  entering  Moose  River  half  to  three-quarters  of  a  mile 
wide.  The  water  is  muddy,  the  current  strong,  and  there  are 
numerous  rapids  and  falls.  The  line  crosses  it  at  the  179th  mile, 
flowing  north-west,  and  at  the  288th  mile  flowing  north-east.  The 
latter  crossing  is  about  15  miles  from  its  junction  with  the  Moose. 

The  Mo<ise  River  was  crossed  on  the  296th  mile,  where  it  was 
a  mile  wide,  current  strong,  water  shallow  and  muddy,  shoals  and 
rocky  in  places,  only  navigable  for  canoes  during  first  week  in 
October.  I  went  down  from  the  Abitibi  crossing  of  the  line  to 
Moose  Factory,  about  35  miles,  in  seven  hours,  but  it  look  two 
davs  to  come  back. 

On  the  276th  and  277th  miles  we  ran  across  a  bed  of  gypsum. 
The  surface  of  this  formation  was  ver>-  uneven  and  full  of  holes 
and  caverns,  dantrerous  to  walk  over  in  places.  We  called  it  "  the 
Holy  Land."  \\'e  camped  there  over  a  Sundav.  Soap  would  not 
dissolve  in  the  water,  anfl  it  made  abominable  tea.  Game  was 
scarce  alontr  the  line.  .\  number  of  beaver  were  met  with  north 
of  tlu-    \1)itibi  River;    ,t  f.  w  prairie  chickens  were  seen,  and  not 
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many  wild  geese.  It  is  said  that  they  are  not  as  plentiful  as  in 
former  years,  the  stubble  fields  of  the  North-West  having  proved  a 
great  attraction  to  them. 

The  Hudson's  Bay  post  of  ]Moose  Factory  was  established  over 
200  years  ago,  and  has  a  population  of  about  500  during  the  sum- 
mer months,  when  the  Indians  come  in  from  their  hunt. 

The  Moose  Factory  people  know  they  are  in  Canada,  and  some 
of  them  believe  they  are  in  Ontario,  but  whether  in  Nipissing  or 
Algoma  is  a  matter  of  indifference  to  them,  and  I  was  told  that 
the  only  magistrate  there  holds  a  commission  for  Thunder  Bay. 
They  get  all  their  goods  from  England  by  the  ship  that  comes  in 
August  and  anchors  in  the  Bay,  ten  miles  from  Moose  Factory. 
Armour's  pork  and  Manitoba  tiour,  that  has  been  twice  across  the 
Atlantic,  sell  there,  the  former  at  ^zy  per  barrel  and  the  latter  at 
$10,  Dry  goods,  boots,  shoes,  etc.,  can  be  had  almost  as  cheaply 
as  in  Toronto.  All  kinds  of  vegetables  and  flowers  were  growing 
in  the  garden  of  the  Bishop  of  Moosonee  when  I  was  there  on  the 
/th  of  October.  The  tide  water  rises  at  Moose  Factory  from  three 
to  fourteen  feet,  according  to  the  direction  of  the  wind  on  James' 
Bay.  During  the  spring  flood  the  place  is  almost  submerged.  I 
left  there  on  the  8th  of  October  and  travelled  every  day  (two  Sun- 
days excepted)  till  the  27th,  when  we  reached  Abitibi  Lake.  We 
found  the  lake  frozen  and  had  to  remain  four  days  till  the  ice  was 
strong  enough  to  go  upon,  then  between  walking  on  ice  and  along 
shore  and  "across  points  in  the  bush,  and  canoeing  open  stretches 
of  water,  we  reached  Lake  Temiscamingue  on  the  24th  of  Novem- 
ber and  Toronto  on  the  28th,  having  had  many  hardshios  and  nar- 
row escapes.  I  regret  to  say  that  a  halfbreed  Indian  from  Lake 
Temiscamingue,  who  had  been  with  me  four  years,  was  drowned 
at  midnight  on  the  5tli  of  November,  in  Lake  Abitibi.  the  bark 
canoe  in  which  he  was  w'ith  five  others  having  gone  down  after 
colliding  w^ith  a  large  piece  of  floating  ice. 

It  was  my  intention  to  have  connected  my  line  with  Moose 
Factory  for  the  purpose  of  getting  the  longitude,  but  it  was  so  late 
in  the  season  when  I  reached  !Moose  River  with  the  line  there  was 
no  time  to  do  this.  I  checked  the  latitude  as  given  by  Mr.  Ogilvie, 
only  differing  from  him  a  few  seconds. 


DISCUSSION. 


Mr.  Sankey — I  assure  you  it  has  given  me  a  very  great  deal  of 
pleasure  to  listen  to  the  reading  of  this  paper. 
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I  have  been  asked  since  my  return  from  that  country  to  write 
a  paper,  but  I  did  not  think  tlie  information  I  had  gathered  dur- 
ing my  very  quick  trip  would  warrant  my  doing  so,  especially 
when  i  knew  Mr.  Xiven  was  making  a  survey  and  could  tell  us 
accurately  what  he  had  done. 

The  trip  1  took  was  for  a  totally  dififerent  purpose,  viz.,  to  get 
a  general  knowledge  of  the  country-  and  to  endeavor  to  find  out  if 
it  were  possible  to  reconcile  the  different  reports  that  have  already 
reached  Ontario  of  the  country  through  which  Mr.  Xiven  has  tra- 
velled. The  line  Mr.-  Xiven  has  run  may  be  looked  vtpon  as  the 
central  longitude  of  the  country  that  has  been  treated  of  in  a  great 
many  reports.  It  was  not  until  after  I  returned  to  Toronto  that  I 
was  aware  that  so  much  had  been  printed  and  published  about  the 
very  territory  that  Mr.  Xiven  now  tells  us  about;  it  is  a  strange 
country  to  most  of  us,  although  we  are  Ontario  Land  Sun'^eyors. 
And  with  the  exception  of  one  or  two  reports  I  happened  to  get 
hold  of  I  had  very  little  information  to  guide  me  as  to  where  I  was 
going  or  how  to  get  there.  1  have  found  out  since  there  is  one 
gentleman  who  has  made  that  country  a  special  study:  I  refer  to 
Mr.  liorron.  He.  I  believe,  was  considered  a  mining  engineer  a 
great  many  years  ago.  But  his  principal  duties  up  in  that  country 
were  those  of  a  stipendiary  magistrate,  and  from  awav  back  in  the 
seventies  up  to  late  in  the  eighties  he  has  made  trips  along  almost 
every  river  that  runs  into  the  basin  of  the  Moose.  I  have  succeeded 
in  looking  up  some  of  the  reports  of  that  district;  there  is  a  very 
good  collection  of  them  in  the  library  of  the  Parliament  Buildings. 
Mr.  I'.orron  is  now  living  in  Xorth  Toronto,  and  his  knowledge  of 
that  country  is  certainly  most  valuable  to  the  Province.  Much  of 
it  has  been  published  in  reports  to  the  Government,  and  in  printed 
pamphlets. 

I  started  at  the  head  of  Lake  Temiscamin£rue  and  went  up 
Canoe  River  into  Canoe  Lake,  a  long  lake  of  little  importance  as 
far  as  I  could  see.  It  is  in  the  Province  of  Quebec,  and  the  timber 
has  been  nearly  all  cut  off  about  it.  A  large  amount  of  good  pine 
has  been  taken  out  of  the  countrv  and  gone  down  the  Ottawa. 
T"urther  on  I  came  into  Barrier  Lakr-  and  then  into  Long  Lake. 
\\>  found  nearly  all  the  timber  had  been  taken  out  about  there. 
When  von  ntl  up  to  the  head  of  a  north-cast  branch  of  Long  Lake 
you  turn  into  a  small  bay  and  then  go  up  a  small  creek  about  400 
or  500  yards  lone.  Then  a  small  muddv  lake  appears  about  three- 
nuarters  of  a  mile  lonr:  this  is  the  head  waters  of  thqt  point  of  the 
Ottawn  l)?sin.  A  f)ortage  of  a  mile  and  a  half  over  a  small  gravel 
ridge  brings  you  into  a  small  lake,  very  muddy  and  marshy,  with 
srarcelv  any  current  mi  it  until  you  near  the  north  end  of  it,  and 
ilicn  vf)ii  v,,.(.  the  water  running  to  the  north.     We  soon  got  into 
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Island  Lake,  a  lovely  lake  as  far  as  scenery  is  concerned.  I  do  not 
think  I  have  seen  its  equal  in  Canada.  The  neighboring  country 
is  high,  with  hills  800  to  900  feet  above  the  surrounding  country. 
We  then  came  into  a  lake  called  Upper  Lake,  and  then  into  the 
easic  end  (jf  LaKe  ADnibi.  iiiis  .akt,  lies  eas.  and  west  with  -ome 
deep  bays  north  and  south.  I  do  not  think  the  plans  to-day  convey 
any  adequate  idea  of  the  lake.  If  you  take  a  canoe  and  paddle, 
unless  the  wind  is  favorable,  you  will  likely  be  delayed  four  or  five 
days  before  you  get  across.  I  was  pretty  fortunate.  I  had  the 
wind  a  little  in  my  head  going  out  in  the  morning,  but  towards 
the  middle  of  the  day  the  wind  went  down  and  we  got  over  the 
wide  crossing  before  night.  That  night  the  wind  got  up,  and  the 
following  day  we  had  to  stay  in  camp  until  about  three  o'clock. 
We  continued  the  next  afternoon  making  a  portage  to  get  across. 
We  went  down  the  river,  and  then  turning  north-east  we  walked 
across  the  height  of  land  where  the  water  runs  into  Lake  Temis- 
camingue  by  way  of  Blanche  River.  The  timber  is  as  Mr.  Niven 
says,  birch,  spruce,  poplar,  more  spruce  than  anything  else  in  that 
country  I  should  say.  We  came  upon  many  tracts  of  brule,  located 
in  undulating  country,  and  with  some  ven,-  simple  form  of  drainage 
it  would  make  a  reasonably  good  agricultural  country.  There  is 
very  little  rock  showing.  We  went  up  Black  River  for  25  miles; 
a  stream  from  three  chains  to  a  chain  and  a  half  wide.  There  are 
ore  or  two  very  good  water  powers  on  the  river,  and  some  rapids, 
but  it  is  not  a  river  that  could  be  looked  upon  as  a  highway.  Still, 
it  is  not  a  hard  river  for  a  surveyor  to  travel  on.  Further  on  we 
crossed  a  spur  of  land  into  the  basin  of  the  Frederick  House  or 
Nighthawk  Lake.  Through  this  basin  Mr.  Niven's  line  ran  until 
he  made  his  first  crossing  of  the  Abitibi  River.  I  then  went  along 
the  Frederick  House  River,  and  struck  a  river  between  Night- 
hawk  Lake  and  the  Frederick  House,  and  going  down  the  river  I 
connected  with  the  Abitibi  River  where  the  niaps  show  a  rather 
sudden  bend  to  the  west.  I  understand  in  that  particular  place  the 
Abitibi  River  itself  is  very  rough  with  some  bad  rapids.  From  the 
junction  of  the  Abitibi  and  Frederick  House  Ri-ver,  which  might 
be  some  six  or  seven  miles  to  the  west  of  where  Mr.  Niven's  line 
crossed,  the  river  itself  is  a  good  one  to  travel  on,  and  the  country 
is  undulating.  After  26  miles  on  the  river  you  corne  to  a  series  of 
terrific  rapids  where  the  rocks  come  right  up  to  the  surface.  You 
find  more  than  rapids,  really  chutes,  that  no  canoe  .could  live  in. 
You  then  reach  the  C^non  Portage,  where  the  river  that  has  been 
reasonably  wide,  four  or  five  chains  in  places,  suddenly  narrows 
mto  70  or  80  feet,  and  the  water  goes  through  between  two  big 
walls  of  rock.  I  had  the  opportunity  of  going  down  along  the 
whole  course  of  this,  and  I  saw  some  of  it.     At  the  head  of  the 
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portage,  the  highest  part,  you  will  be  probably  200  feet  above  the 
water,  and  I  am  informed  in  some  places  the  rock  is  almost  sheer 
down  to  the  water.  The  northerly  end  of  that  canon  is  one  mass 
of  rocks  and  troubled  water,  and  the  scene  is  magnificent.  When 
\  ou  get  down  to  the  bottom  of  this  you  get  into  gravel  banks,  and 
the  country  is  a  great  deal  more  hilly,  the  ground  being  from  180 
to  200  feet  above  the  river.  Vou  soon  come  to  an  outpost  of  the 
Hudson's  Bay  Co.  called  Xew  Post.  Further  on  you  have  fairly 
good  travelling  on  the  river,  and  then  you  come  to  the  Otter's 
Portages.  There  are  two.  These  resemble  the  canon  I  have  al- 
ready described.  The  portage  is  probably  about  three  miles  long, 
and  when  you  get  to  the  bottom  of  that  you  come  again  into  the 
river,  where  it  widens  out.  The  water  is  shallow  and  the  current 
swift,  and  we  found  it,  if  not  dangerous,  certainly  difficult.  The 
Indians  I  liad  with  me  did  not  know  the  river,  but  we  got  through 
without  much  trouble.  One  thing  strikes  me  as  peculiar — that  ]Mr. 
Xiven  did  not  find  any  sudden  step  or  jump  oflf  in  the  country  to 
correspond  with  the  canon  and  the  Otter's  Portage.  On  the  river 
there  is  decidedly  a  big  jump  down,  whereas  from  Mr.  Xiven's 
experience  it  appears  to  be  a  more  gradual  descent.  His  line,  of 
course,  is  possibly  25  miles  or  more  east  of  the  Canon  Portage, 
and  I  suppose  he  would  have  approached  the  Otter's  Portage,  18 
r  r  20  miles  back. 

I  went  on  down  to  Moose  Factory  and  spent  several  days  there 
•-iiaking  some  sountlings  and  a  rough  exploratory  survey  of  the 
ir.outh  of  the  river — that  is,  out  beyond  Moose  Island.  Moose 
Island  is  the  highest  island  in  the  river.  It  is  near  the  middle,  about 
a  mile  and  a  quarter  of  river  to  the  south-east  of  it  and  possiblv  a 
mile  and  a  half  to  the  north-west  of  it.  There  is  a  whole  cluster  of 
islands  ;»nd  shallows.  Almost  from  the  m^uth  of  the  Abiji  i  Ri\er 
northward  until  you  get  out  to  the  sea  it  is  one  continued  series  of 
shallows  and  islands  down  the  middle  of  the  river.  The  amount  of 
material  that  the  ice  brings  down  every  season  is  vast.  When  you 
get  past  Otter's  Portage  and  strike  the  hist  islands  in  the  Ab.tili 
River  they  are  principally  of  a  limestone  formation,  of  a  more  or 
less  friable  rock 'and  gravel,  and  the  nose  of  every  island  is  broken 
off.  You  can  see  ice  marks  on  the  trees  30  feet  alcove  the  summer 
level  of  the  water,  where  the  bark  has  been  knocked  ofif  the  last 
spring.  There  was  no  drift  wood  along  the  shores  of  that  river, 
and  this  naturally  accounts  for  the  very  shallow  mouth  there  is  to 
the  Moose.  .There  is  a  narrow  channel  when  you  leave  the  mouth 
itself.  The  ship  they  have  there,  the  "  Mink,"  has  to  be  lightened, 
and  it  takes  all  the  men  and  women  and  all  the  cattle  and  horses 
ihey  liave  there  to  haul  that  ship  up.  That  is  done  once  a  year  to 
get  her  out  of  the  way  of  the  ice.  \\'hcn  you  get  out  of  the  mouth 
of  the  river  there  are  wide  shallows  that  at  low  water  are  bare,  and 
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covered  at  high  water,  but  the  main  channel  is  not  over  three  feet 
deep  until  you  get  far  out. 

However,  a  little  dredging  and  a  little  improvement  would  make 
that  channel,  as  a  tidal  port,  perfectly  feasible  for  vessels  not  draw- 
mg  over  i6  or  i8  feet  of  water.  Beyond  that.  I  think  the  expense 
would  be  very  great.  The  English  ship  arrived  there  when  I  was 
at  the  ]\Ioose.  It  was  a  good  many  miles  out.  I  could  see  her 
sails  and  masts.  I  was  sorry  I  could  not  wait  to  see  some  of  the 
English  sailors  and  smell  tar  once  more,  but  I  had  been  advised, 
the  water  was  falling  so  fast,  that  if  I  wanted  to  get  home  without 
any  trouble  (this  was  about  the  28th  of  August).  I  had  better  leave. 
I  came  home  by  way  of  the  Alissinabi  River,  that  is  the  west  river 
running  into  the  ]\loose  Rasin.  Some  people  say  it  is  the  Moose 
River.  Others  say  it  is  the  Mattagami.  If  you  get  any  man  living 
on  the  Alissinabi  he  will  call  it  the  IMoose.  This  river  I  found  for 
150  miles  extremely  snallow,  worse  in  tact  than  the  Abitibi 
although  the  water  was  not  quite  so  rapid.  No  portages,  but  you 
have  to  wade  up  the  river  and  haul  your  canoe  up  with  a  line.  In 
some  places  there  are  deep  pools  and  then  long  stretches  of  very 
shallow  water  until  you  arrive  at  the  long  portage.  On  all  these 
rivers  there  is  a  long  portage.  You  climb  up  a  pretty  nasty  port- 
age and  go  along  the  level,  and  do  not  seem  to  drop  down  nearly 
as  much  as  you  got  up.  Then  you  get  into  better  paddling.  \\'e 
travelled  five  or  six  days  further  before  we  got  into  anything  like 
nice  travelling.  At  the  same  time  I  am  quite  satisfied  that  anyone 
coming  back  from  Moose  Factory  should  come  back  by  this  river, 
because,  starting  from  the  Moose,  as  Mr.  Niven  did,  even  if  it  is 
as  late  as  the  8th  of  October,  you  would  get  the  worst  150  miles 
over  in  the  early  time,  and  then  as  you  came  on  you  would  not 
have  the  danger  of  the  big  lake  Abitibi.  You  might  have  to 
\\ait  until  the  ice  set,  and  once  it  did  set  it  would  stay.  When 
you  gel  towards  the  end  of  the  trip,  to  the  head  of  Lake  Missinabi, 
you  arc  near  a  Hudson  Bay  post,  where  food  can  be  obtained. 
There  are  also  more  Indians  and  other  people  along  that  river  than 
along  the  Abitibi.  The  Missinabi  is  a  icng  lake,  but  noi  very 
wide,  and  then  when  you  reach  the  end  of  it  you  are  at  the  C.  P.  R. 

I  think  it  would  be  advisable  for  our  Association  to  get  hold 
of  different  reports,  maps  and  other  information  of  this  country  and 
embody  them  in  some  way  in  our  report.  Care  would  be  necessary, 
to  see  how  far  the  information  was  reliable.  Possibly  we  might 
get  assistance  from  the  Government  or  people  interested.  A  com- 
bination df  the  various  routes  and  means  of  going  through  this 
country  and  its  resources  would  be  a  matter  of  very  great  interest 
to  the  public  at  large  to-day.  especially  if  we  look  upon  James'  Bay 
or  the  Hudson  Bay  as  the  sea  port  of  Ontario.     From  a  military 
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Standpoint  it  is  undoubtedly  the  proper  entrance  and  safeguard  of 
this  I'rovince.  if  any  accident  did  happen  to  our  connnunication 
between  here  atid  Montreal. 

Mr.  Niven — In  reference  to  what  Mr.  Sankey  remarked,  that 
he  ex])ected  that  we  would  have  found  some  jumping  off  place  on 
the  line.  I  may  say  that  there  was  one  place  where  we  went  down 
a  little  hill,  and  before  we  went  down  the  hill,  looking  across  the 
vallev  as  far  as  we  could  see  we  thought  we  were  going  to  get  up 
upon  another  hill.  I'.ut  after  running  about  20  miles  we  could  not 
find  the  hill,  and  we  discovered  it  nuist  have  been  a  blulT  of  trees 
back  on  the  high  land  I  spoke  of. 

Mr.  Sankey — In  going  up  the  Missinabi  we  also  struck  the  bed 
of  gvpsum  Mr.  Xiven  speaks  of.  and  one  or  two  layers  of  lignite 
about  the  same  latitude  he  mentioned.  The  deposit  I  saw  along 
t'-ie  river  would  extend  rossibly  from  a  mile  to  three-quarters  of  a 
mile  on  both  banks.  Mr.  Carter — There  is  a  large  deposit  on  the 
French  River,  just  east  of  Mr.  Xiven's  line,  nearly  as  large  as  on 
the  Missinabi  River,  which  I  have  also  seen. 

Mr.  Sankey's  trip  was  more  like  mine  than  Mr.  Xiven's,  as  we 
both  v.orked  along  the  river. 

The  deposit  of.  gypsum  I  mentioned  on  the  French  River  is 
about  30  miles  up  from  the  mouth  and  it  is  nearly  in  a  line  with  the 
deposit  on  the  Missinabi  River,  and  they  are  similar  in  quality. 

I  might  mention  that  at  New  Post,  on  the  Abitibi  River  (it  is  about 
40  miles  from  its  mouth),  the  water  rises  29  feet  and  the  width  of 
the  river  increases  about  100  yards  then,  so  that  there  is  a  great 
volume  of  water  going  down  every  spring.  One  foot  below  the 
Factor's  house  there,  marked  at  a  log  lying  at  the  verandah,  was 
the  highest  point  the  river  had  gone. 

As  to  the  limit  of  pine,  Mr.  Xiven  speaks  of  seeing  some  on  the 
Abitibi  Lakes.  We  found  the  same  thing  at  Frederick  House 
Lake,  nearly  due  west.  Mr.  Sankey  omitted  to  mention  going 
through  there,  that  there  was  a  very  long  and  tortuous  creek,  prob- 
bably  20  miles  or  more,  where  we  had  to  get  through  logs.  Mr.  Xiven's 
men  went  through  and  cut  the  logs,  and  we  came  through  about 
four  days  after,  and  Mr.  Sankey's  men  went  through  stilllater.  It 
took  more  than  a  day  e.xtra  on  account  of  the  logs.  \Vc  gave  that 
creek  the  name  of  Stick  River. 

Mr.  Kivas  Tully  asked  in  regard  to  putting  through  a  railway 
whether  a  good  terminus  could  be  found  at  the  mouth  of  the  Moose. 

M-.  .Sankey — The  diflRculty  is  this,  with  regard  to  the  Moose 
River  and  ^11  the  branches  of  the  Moose,  in  the  spring  of  the  vear 
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all  the  ice  that  forms  on  these  lower  stretches  of  the  river  before 
any  falls  are  reached,  finds  its  way  down  to  the  Factory. 

If  you  make  a  wharf  or  harbor  at  the  mouth  you  are  putting 
it  where  the  ice  may  cut  it  out  in  the  spring. 

If  a  river  can  be  found  in  the  Bay  where  the  fall  is  close  to  the 
sea  it  would  be  the  place  to  put  a  wharf.  When  you  get  the  ship  in 
to  the  wharf  it  will  be  safe  and  the  wharf  will  be  safe,  and  the  ice 
above  the  fall  will  rot  and  not  do  any  damage  coming  down.  You 
must  look  for  the  mouth  of  a  river  where  a  ship  would  not  sufrer. 
The  north  wind  blows  up  a  terrific  sea,  and  a  wind  blowing  for  a 
few  days  dow^n  the  bay  will  create  such  a  sea  that  no  ship  could 
stand  it.  You  must  get  into  some  shelter.  Perhaps  we  may  have 
to  eo  to  the  east  or  south  to  the  great  Nottawa  River,  for  the  best 
harbor. 


[TJiis  Associntion  is  not  responsible  as  n  bod)   for  the  opinions  expressed  in  its  Papers 
by  Authors.] 


THE  PAYXE  RIVER  DRAINAGE  WORK. 

Bv  T.  H    WIGGINS. 
Cornwall. 


On  the  20th  day  of  April.  1896,  the  Council  of  Finch  appointed 
mc  to  make  an  examination,  prepare  plans,  etc..  and  to  report 
upon  the  drainage  of  certain  lands  in  their  township,  in  accordance 
with  a  petition  signed  by  six  interested  parties.  These  lands  were 
aloni^  the  banks  of  the  Payne  River  and  its  tributary.  Beaver  Creek. 

Snortly  alter  receiving  the  appointment  1  exammed  the  lands  of 
the  petitioners  to  estimate  the  \?ork  necessary  to  relieve  them  from 
being-  overflowed  and  to  make  them  useful  for  agricultural  pur- 
poses: and  found  that  the  probable  cost  for  deepening,  widening, 
straightening,  etc.,  two  miles  of  the  Payne  River  and  three-quart- 
ers of  a  mile  of  Beaver  Creek  would  be  over  $10, coo.  The  pro- 
posed imi)rovements  of  the  lower  mile  of  the  Payne  River  I  esti- 
mated to  cost  $6,132.50. 

The  drainage  basin  contained  an  area  of  24,900  acres,  of  which 
only  336  acres  were  low  land  directly  benefited  by  the  work.  The 
drainage  area  of  20,409  acres  comprised  14.081  acres  in  the  Town- 
ship of  Roxborough,  1.563  in  the  Township  of  Finch,  and  4.765 
in  ( )snabrook  Township.  This  low  land  was  of  very  little  use  in 
its  present  condition,  bemg  prmcipally  swamp  and  beavir  meadow. 
I  asked  m\self  would  an  engineer  be  justified  in  making  an  assess- 
ment to  drain  lands  for  an  amount  almost  sufficient  to  purchase  the 
area  to  be  benefited.  This  question,  however,  was  settled  in  my 
mind  when  the  adjoining  Township  of  Roxborough  appointed  ine 
to  make  a  survey,  etc.,  of  the  Payne  River,  in  their  township,  in 
accordance  with  a  petition  of  the  land-owners  along  the  river  ex- 
tending to  nearly  the  source  of  the  drainage  basin. 

The  estimated  cost  of  the  extension  in  Roxborough  was  over 
$14,000.  thus  making  the  total  cost  of  Payne  River  and  Reaver 
Creek  drainage  work  f)ver  $24,000.  for  a  work  extending  about 
eleven  miles. 

\"cry  much  s]>eculation  was  indulged  in  during  the  survey  and 
-while  the  scheme  was  beitig  laid  before  the  people,  by  those  who 
were  interested  and  wlio  would  be  assessed  for  the  cost.  Some  of 
the  remarks  made  were  interesting  and  original.  "  It  will  swamp 
the  county."  said  one.  I  answered  that  our  aim  was  the  very 
Tcvcrse  of  swamping  the  county.     "  Pm  going  to  give  my  farm 
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away  and  move  out  of  Ontario,  where  they  have  no  Reformers  to 
make  bad  drainage  laws,"  said  a  Tory.  "  What  nature  has  done 
cannot  be  bettered,"  was  a  statement  from  an  old  farmer  who  had 
lived  for  60  vears  in  a  little  log  shanty  surrounded  by  stumps  with 
a  frog  pond  at  his  door.  "  What  are  you  here  for,  measuring  my 
high  land,  which  requires  no  drain  ?"  "  Have  I  got  to  pay  for 
digging  a  canal  through  jMcMillan's  land  ?"  "  Are  you  going  to 
dig  a  canal  through  that  hill  and  leave  the  river  for  a  frog  pond 
to  drown  my  cattle  and  make  us  pay  for  it  ?"  etc.,  etc.  The  drying 
of  the  adjacent  wells  was  another  cause  of  complaint. 

The  farmers,  however,  in  the  drainage  basin,  generally  speak- 
ing, wej-e  intelligent  and  knew  the  benefits  to  be  derived  from  sur- 
face drainage,  but  tile  drainage  is  a  matter  almost  unknown  in  this 
section  except  as  a  medium  for  draining  cellars. 

The  assessments  for  benefit  varied  from  $2  to  $10  per  acre,  and 
for  outlet  liability  from  5  cents  to  $1  per  acre. 

The  by-laws  for  raising  money  and  carrying  on  the  work  were 
provisionally  adopted  in  March  and  April,  1898,  and  the  work  was 
let  to  contractor  J.  T.  Gagnon  in  July  of  the  sa'me  year  for  about 
$2,500  less  than  the  estimated  cost. 

None  of  the  persons  assessed  carried  appeals  against  the  assess- 
ment further  than  the  Court  of  Revision,  composed  of  members 
of  the  Council,  and  I  think  the  reason  why  there  were  so  few 
appeals  and  why  they  were  so  readily  dropped  was  that  the  lands 
assessed  were  ail  carefully  measured  and  the  drainage  area  exactly 
defined. 

During  the  months  of  August.  September.  October,  and  No- 
vember the  contractor  excavated  in  ron.md  numbers  109.000  yards 
of  earth  and  700  yards  of  loose  and  solid  rock,  without  the  use  of 
steam  machinery.  The  contractor's  prices  were:  20,  14,  and  15 
cents  per  cubic  yard  for  earth  excavation  and  45  cents  and  $1  for 
loose  and  solid  rock  excavation,  $6.50  a  yard  for  masonry  in  bridge 
abutments  (of  wdiich  there  were  about  100  yards),  $7,S  and  $100 
per  ton  for  iron  used  for  bridges,  and  $14  per  thousand  feet,  includ- 
ing the  material  and  construction,  for  cedar  for  culverts. 

The  disposition  of  the  material  from  the  cuttings  is  a  very  im- 
portant feature  in  drainage  work,  and  in  order  to  have  the  con- 
tractor do  this  work  well  my  assistant  or   I  were  on  the  ground  very 
.often. 

The  work  is  not  yet  completed,  but  we  hope  to  have  it  done 
before  the  ist  of  July,  1899. 

At  the  lower  end  of  the  work  a  cut  of  200  feet  long  and  6  feet 
deep  w^as  made,  which  lessened  the  distance  1,500  feet.  This  cut 
necessitated  the  construction  of  a  40  ft.  snan  bridge.  Mv  first 
idea  was  to  construct  the  bridge  of  tw^o  30-inch  steel  web  girders, 
but  as  a  through  bridge  was  required  in  order  to  get  a  suf^cient 


"156  ASSOCIATION    OF  ONTARIO    LAND    SURVEYORS. 

water  way.  I  reported  in  favor  of  a  truss  bridge.  Two  small  20-ft. 
span  bridges  were  constructed,  with  iron  beams  (25  lbs.  per  lineal 
foot).  The  iron  work  was  furnished  by  the  Dominion  Bridge  Co., 
of  Laclfine. 

In  making  calculations  ioT  the  capacity  of  the  drain,  I  assumed 
a  rainfall  of  2  1-2  inches  per  day,  and  that  i  inch  per  day  would 
reach  the  stream.  I  measured  the  volume  of  the  stream  at  diflferent 
points  during  heavy  rains  and  freshets. 

The  lower  portion  of  the  work  was  through  a  narrow  valley  or 
river  channel  with  banks  about  25  ft.  above  the  bed  of  the  river 
and  50  to  75  ft.  wide.  The  cutting  here  was  25  ft.  wide  at  the  bot- 
tom and  the  side  slope  i  1-2  horizontal  to  i  vertical  (the  slope  of 
l!ie  L-lides  throughout).  Trees  and  shrubs  grew  abundantly  on  both 
sides  of  the  valley,  making  it  very  picturesque,  but  when  about 
300  ugly-looking  large  boulders  were  uncovered  I  feel  quite  satis- 
fied that  it  did  not  look  very  picturesque  to  the  contractor,  who  felt 
that  the  work  was  draining  his  pockets  as  well  as  the  land  of  the 
farmers. 

-At  cne  point  in  this  valley,  in  the  centre  of  the  excavation  once 
the  site  of  an  old  mill-dam  a  little  island  had  been  formed  by  debris 
brought  down  by  the  river.  This  old  dam  had  been  built  over  80 
years  ago,  yet  the  timber  in  the  lower  portion  of  it  was  in  a  remark- 
ably good  state  of  preservation,  and  showed  mortises  nearly  as 
fresh-looking  as  when  cut.  Some  fine  specimens  of  beaver  cutting 
were  also  found  at  this  point. 

Last  fall  the  efficiency  of  the  drain  in  freshets  was  an  agreeable 
surprise  to  the  owners  of  the  once  low  lands  along  the  work,  and 
the  expenditure  of  $24,000.  I  feel  assured,  will  enhance  the  value 
of  'ands  in  the  County  of  Stormont  $85,000. 


^This  Association  is  not  responsible  as  a  body  for  any  opinions  expressed  in  its  Papers 
by  Members.] 


FIELD  TILE  DRAINS. 

W.  F.  VAX  BIJSKIRK, 
Stratford. 


The  primary  object  of  making  field  tile  drains  is  for  the  pur- 
pose of  removing-  the  drainage  or  hydrostatic  water  of  the  soil. 
The  upper  surface  of  this  standing  water,  technically  known  as 
the  water  table,  varies  in  height  in  different  soils  and  with  the 
quantity  of  water  that  may  percolate  through  the  soil  by  gravi- 
tation. 

The  design  of  drains  necessary  to  lower  the  water  table  will, 
therefore,  vary  with  the  soil  and  with  the  quantity  of  water  to  be 
removed.  It  will  be  evident  also  that  the  design  should  be  such 
that  the  drains  will  not  cost  more  than  is  warranted  by  the  nature  of 
the  work  they  will  be  required  to  perform. 

The  construction  of  tile  drains  in  all  tases  should  be  such  as 
to  secure  the  maxirnum  of  efficiency,  since  the  laws  that  govern 
the  flow  of  water  are  unchangeable. 

Carelessness  and  ignorance  of  proper  methods  of  doing  work 
are  expensive  in  the  end.  and  the  amount  supposed  to  be  saved 
by  employing  cheap  labor,  with  interest  at  an  exhorbitant  rate, 
becomes  a  first  charge  upon  the  profits  of  the  investment. 

A  glance  at  the  papers  on  farm  drainage  contained  in  the 
Reports  of  the  Superintendent  of  Farmers'  Institutes,  indicates  a 
want  of  knowledge  of  this  important  branch  of  farm  management. 
It  is,  no  doubt,  true  that  the  neglect  of  drainage  is  in  part  due  to 
the  frequent  failures  to  make  it  pay.  but  it  must  be  also  that  the 
many  advantages  of  thorough  draining  of  all  soils  are  not  known. 

Our  client,  the  farmer,  does  not  yet  realize  that  the  drainage 
lore  of  but  a  few  years  ago  is  as  nmch  out  of  date  as  the  flail  and 
the  cradle. 

The  study  of  thorough  drainage  as  a  branch  of  agriculture  has 
kept  pace  with  other  branches  of  the  science,  and  the  uniform 
certainty  of  results  which  obtains  in  all  other  industries  can  be 
arrived  at  only  when  the  practice  of  the  art  is  based  on  principles 
in  harmony  with  the  laws  thr.t  govern  the  operations  of  nature. 

It  is  obviously  impossible  in  a  paper  of  this  kind  to  discuss  the 
physiology  of  plants,  and  their  relation  to  the  soil  and  its  moisture. 
A  statement  of  a  few  of  the  known  facts  may,  however,  be  of  valtie 
in  directing  attention  to  the  subject. 
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The  ordinary  farm  plants  require  for  their  development  a  proper 
supply  of  foo<l  and  moisture  and  a  favorable  temperature.  These 
rc(|uiremcnts  can  be  controlled  to  a  more  or  less  extent  by  efficient 
field  tile  drains. 

The  food  and  moisture  are.  to  a  large  extent,  obtained  from 
the  soil,  and  as  the  surface  of  the  water  table  is  the  limit  for  healthy 
n  ot  growth,  it  is  evident  that  the  drains  should  be  laid  at  a  depth 
sufficient  to  afford  room  for  the  economical  development  of  the 
plant. 

It  has  been  thoroughly  established  that  the  roots  of  most  of 
the  ordinary  farm  plants  will,  under  favorable  circumstances,  pene- 
trate the  soil  to  a  depth  of  upwards  of  four  feet;  and  it  may  be 
taken  for  granted  that  a  four  foot  depth  of  soil  is  the  minimum 
for  profitable  production. 

The  roots,  root  fibrils,  and  root  hairs  of  healthy  plants  pene- 
trate every  available  space  between  the  particles  of  soil,  and  extract 
from  the  soil  and  the  air  contained  in  its  interstices  the  oxvgen 
and   mineral  constituents  of  plant  food. 

X'igorous  growth  requires,  therefore,  a  finely  pulverized  soil, 
free  from  drainage  water,  in  order  that  the  spreading  delicate  mass 
of  roots  may  be  in  contact  with  the  moist  particles  of  earth,  and 
the  air. 

This  condition  of  soil  is  also  favorable  to  the  action  of  bacteria 
of  nitrification,  by  the  agency  of  which  the  nitrogen  of  organic 
substances,  the  ammonia  of  the  soil  and  manures,  and  the  atmo- 
spheric nitrogen   is  made  available  for  plant  food. 

It   may  be   mentioned  that  the  popular  theory,   that   the   free 

nitrogen  of  the  atmosphere  is  appropriated  directly  bv  plants,  is 

iitirely  erroneous,  and  practical  inferences  from  it  are  misleading. 

The  bacteria  of  nitrification  are  aerobic,  that  is,  requiring  air 
for  their  development.  They  also  require  heat,  and  cannot  live 
in  a  cold,  undrained  soil. 

Heavy  soils,  in  a  saturated  state,  are  injured  bv  working,  or 
by  the  treading  of  cattle,  as  they  are  thus  rendered  more  compact, 
anrl  when  the  water  is  removed'  by  evaporation  thev  become  hard 
and  tough  and  do  not  readily  absorb  water  again".  Thoroughly 
drained  .soils,  on  the  other  hand,  are  not  thus  injured,  but  are  ren- 
dered capable  of  holding  more  water  than  before  bv  about  20 
per  cent.,  as  their  hygroscopic  and  capillarv  properties  are 
mcreased.  1  he  decrease  in  evai)oration  through  drawing  off  water 
by  drams  saves  an  enormous  amount  of  heat,  and  the  increase  in 
the  hygroscopic  property  actuallv  increases  the  heat  of  the  soil 
Thorough  drainage,  therefore,  not  onlv  increases  the  depth  or 
mass  of  soil  from  which  the  roots  gather  food  and  moisture,  l)ut 
also  mcreases  both  the  food,  moisture,  and  heat  in  all  parts  of  the 
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soil.  The  plants  in  cultivation  are  thus  provided  with  strength  to 
resist  all  unfavorable  seasons.  Warmth  is  provided  to  resist  frosty 
and  moisture  is  stored  for  use  in  dry  periods. 

The  requirements  of  a  good  drain  or  system  of  drains  are: 

I  St.  That  it  will  keep  the  water  table  low  enough  to  prevent 
damage  to  roots  or  soil. 

2nd.  That  it  will  work  at  all  times  without  deterioration  or 
loss  of  efficiency. 

ARRANGEMENT   OF   DRAINS. 

The  natural  surface  drainage  system  of  the  tract  to  be  drained 
should  be  studied  and  made  the  course  of  the  main  drains.  Lateral 
drains  leading  to  the  main  drains  should  in  all  cases  be  laid  directly 
down  the  slopes  in  the  lines  of  greatest  descent.  Laterals  thus 
laid  share  the  work  equally,  and  water  does  not  escape  from  them 
in  its  passage.  A  drain  laid  across  the  line  of  slope  takes  in  water 
from  the  upper  side  only. 

In  case  of  a  very  tiat  valley  receiving  water  from  slopes  on 
either  side,  it  is  sometimes  advisable  to  lay  two  main  drains  in 
place  of  one  of  large  size.  Such  drains  can  be  laid  near  the  foot 
of  the  slopes,  and  may  have  the  gradient  increased  by  running 
the  head  ends  into  the  rising  ground.  The  flat  valley  can  then  be 
drained  by  small  independent  drains. 

FALL. 

The  fall  or  gradient  of  drains  should  be  as  uniform  as  it  is 
possible  to  make  it,  and  if  at  all  possible  of  increasing  descent  to 
the  outfall,  in  order  to  avoid  the  deposit  of  silt.  Wherever  it  is 
found  necessary  to  make  a  change  from  a  very  rapid  gradient  to 
a  rather  flat  one,  it  is  advisable  to  put  in  a  silt  basin  to  prevent 
deposits  and  an  overflow  pipe  to  prevent  a  washout. 

Nearly  all  authorities  on  drainage  recommend  a  gradient  of 
not  less  than  three  inches  in  lOO  feet;  but  in  many  localities  such 
a  requirement  is  out  of  the  question.  Drains  can  be  made  to 
work  well  with  less  than  one  inch  in  lOO  feet,  but  it  is  needless  to 
say,  that  such  an  inclination  requires  extreme  care  in  grading 
and  pipe-laying. 

All  tile  drains  should  be  laid  to  exact  grade,  otherwise  the 
depressions  in  grade  will  become  partly  filled  with  silt,  and  the 
effective  waterway  thereby  decreased.  The  theoretical  grade  line 
should  be  transferred  from  the  stakes  by  means  of  boning  rods, 
and  in  case  of  large-sized  pipes  on  a  flat  grade,  a  straight  edge 
should  be  used,  bringing  the  whole  invert  of  all  pipes  to  exact 
grade. 
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DISTANCE    BETWEEN    DRAINS. 

For  thorougli  drainage,  with  drains  laid  to  a  depth  of  four  feet, 
the  distance  between  dranis  should  be:  For  clay  soil,  20  to  30  feet; 
for  light  soil,  35  to  40  feet;   for  gravelly  soils,  40  feet  and  upwards. 

Where  drains  are  laid  at  a  less  depth  than  four  feet,  as  is  some- 
times the  case  in  draining  roads  and  foundations  for  sidewalks, 
etc..  the  drains  should  be  placed  closer  together  than  as  above 
suggested. 

PIPES   AND    LAYING. 

Tile  pipes  should  be  thoroughly  hard  burned,  not  warped  or 
out  of  shape  in  an  way  whatever;  one  bad  pipe  may  destroy  a 
long  length  of  drain.  \Vhere  drains  are  laid  under  roads  and  foun- 
dations this  is  of  great  importance.  All  pipes  used  should  be 
round,  and  when  laid  in  the  trench  each  separate  pipe  should  be 
turned  until  the  top  fits  closely  against  the  end  of  the  previously 
laid  pipe,  making  a  close  joint  at  the  top. 

Where  branch  drains  enter,  junction  pieces  should  be  used. 
if  procurable,  if  not.  it  is  well  to  place  a  length  of  larger  sized 
pipe  over  the  joint. 

FILLING   IX  THE   TRENCH. 

After  laying  the  pipes,  a  layer  of  a  few  inches  of  fine  earth  or 
clay  should  be  filled  in  carefully  over  and  around  the  pipes,  care 
being  taken  that  all  open  joints  are  stopped  with  small  pieces  of 
sod.  Fine  earth  should  then  be  filled  in  lightly  to  a  depth  of  one 
foot:  over  this,  ordinary  soil  should  be  filled  in,  and  the  surface 
layers  thoroughly  well  tamped  and  consolidated. 

The  ol)ject  of  covering  the  pipes  with  clay  or  fine  earth  is  to 
prevent  water  flowing  in  streams  into  the  joints  between  the  pipes, 
and  the  object  of  tamping  is  to  prevent  water  flowing  through 
fissures  in  the  trench  directly  from  the  surface  of  the  ground  to 
the  tile. 

Water  enters  a  well  laid  and  jiropcrly  working  drain  through 
the  bottom  and  sides  of  the  joints  between  pipes,  after  flowing 
along  the  top  of  the  permanent  water-table  to  the  drain. 

Drains  laid  as  above  described  will  not,  for  a  time,  tak'^  in  and 
carry  awav  water  as  c|uickly  as  those  covered  with  gravel,  stones 
or  other  loose  material:  but  they  will,  after  a  time,  thoroughly 
aerate  all  parts  of  the  surrounding  soil,  since  the  gradual  vertical 
flow  of  water  from  the  surface  of  the  ground  to  the  water-table, 
and  thence  along  the  water-table  to  the  drain,  will  tend  to  luake 
the  wholo  mass  of  soil  porous. 

T')rains  of  this  character  do  not  easilv  become  stopped,  and 
may  be  rf)nsidcred  a  perninncnt  improvenuMit. 
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DISCUSSION. 

Mr.  Bowman — With  regard  to  the  depth  of  tile  drains,  it  is  hard 
to  convince  farmers  that  it  is  necessary  to  put  them  as  deep  as  four 
feet.  They  think  it  is  throwing  away  money  to  put  a  drain  down 
more  than  two  feet.  In  the  older  parts  of  the  Province  tile  drainage 
is  being  carried  out  more  and  more  every  year,  and  if  one  were  to 
visit  a  farm  he  had  known  twenty  years  ago  you  would  probably 
find  the  surface  of  it  very  much  changed.  Where  there  were  small 
creeks,  pot  holes,  swamps,  by  means  of  tile  drains  those  have  all 
disappeared,  and  the  farmers  are  wakening  up  to  the  fact  that  they 
can  reclaim  a  great  deal  of  what  they  used  to  consider  was  neces- 
sarily waste  land. 

Capt.  Gamble — How  deep  do  they  put  the  tile  drains  generally  ? 

Mr.  Van  Buskirk — Farmers  put  in  tile  drains  themselves,  and 
they  put  them  in  just  so  deep  that  the  plow  will  not  disturb  them. 

To  put  in  tile  drains  properly  requires  levelling,  and  in  the 
West  the  draining  will  be  finished  before  many  years,  except 
repairs,  and  that  does  not  require  a  great  deal  of  work.  It  is  very 
important  that  the  surveyors  should  take  an  interest  in  this  ques- 
tion as  to  proper  tile  draining  and  teach  the  farmers,  going  round  to 
farmers  institutes  and  telling  them  the  facts  of  the  case. 

My  former  partner,  Mr.  Davis,  read  a  paper  last  year  on  the  use 
of  large  tile  drains  in  covering  ditches.  We  have  put  in  large 
tile  drains,  12  to  14  inch,  ordinary  field  tile.  As  to  what  has  been 
said  of  water  getting  through  the  body  of  the  tile  itself.  I  do  not 
believe  that  at  all.  When  I  was  first  working  at  it  I  got  a  good 
many  different  kinds  of  tiles,  and  I  put  in  a  cement  bottom  in  the 
drain  and  filled  the  tiles  with  water,  and  if  it  took  as  long  to  get 
in  as  it  did  to  get  out  of  those  tiles  you  would  not  get  any  water 
ofT  the  farm. 

You  make  the  top  of  the  tile  perfectly  tight  by  turning  the  pipe 
around  in  your  hands  until  it  fits  exactly  at  the  top,  then  cover  that 
joint  with  clay  so  that  the  water  will  not  come  in  from  the  top  of 
the  tile — so  the  w^ater  comes  in  from  the  sides.  It  does  not  bring 
sediment  into  the  pipe  if  it  comes  that  way. 

Mr.  Bowman — It  is  a  popular  misconception  about  drain  tiles, 
as  to  the  water  getting  through  them.  A  good  many  farmers  think 
the  water  gets  in  through  the  pOres  of  the  clay.  An  eminent 
authority  on  draining,  the  late  Col.  Warring,  gave  his  opinion  that 
if  fields  were  tiled  with  glass  pipe  they  would  operate  just  as  suc- 
cessfully as  with  ordinary  field  tiles.  The  water  all  gets  in  at  the 
joints.     The  water  rises  from  below  reallv. 
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Mr.  Morris — Did  you  never  have  the  pipe  covered  with  pea- 
straw  or  soniethine^  to  prevent  the  sediment  from  working  down 
through.  SO  as  to  fill  the  pipe.  I  do  not  mean  the  smaller  branches, 
hut  the  main  drain,  that  is  to  your  outlet. 

Mr.  \'an  Buskirk — You  cannot  make  them  perfectly  tight;  it 
is  well  to  put  a  small  piece  of  sod  over.  I  would  do  away  with  the 
pea  straw  idea,  because  that  leads  to  porous  covering  all  the  way  up 
and  the  water  will  get  directly  from  the  surface  running  in  to  the  tile, 
and  will  bring  the  sediment  into  the  drain. 


[This  Association  is  not  responsible  as  a  body  for  any  opinions  expressed  in  its  Papers 
by  Members.} 

I— BRIEF  HISTORY  OF  PERCH  DRAIN  DREDG- 
ING WORK,  TOWNSHIP  OF   SARNIA. 

J.  H.  JONES. 


That  the  chief  object  for  which  this  paper  has  been  written 
may,  perhaps,  be  better  understood,  the  writer  desires,  by  way  of 
introduction,  to  give  a  brief  account  of  the  natural  condition  of 
the  lands  in  the  Townships  of  Sarnia.  Moore,  Enniskillen,  and 
Plyrnpton,  the  waters  from  which  tiowed  into  the  Perch  Creek 
(or  "  Riviere  aux  Perches,"  as  it  was  called  in  the  early  days), 
and  also  a  short  history  of  the  means  adopted  from  time  to  time 
for  their  drainage. 

Originally  the  Perch  was  a  slow,  sluggish  stream,  and  the  land 
on  either  side  of  it  for  a  considerable  distance  was  marshy  and 
swampy  throughout  the  greater  part  of  its  whole  course.  About 
four  miles  from  the  mouth  of  the  stream  it  entered  a  small  body 
of  water  known  as  the  Wawanosh  Lake,  about  one  thousand  acres 
in  area,  and  about  eighteen  inches  deep  at  summer  level. 

The  lake  was  soft  and  "  gruelly  '  at  the  bottom,  and  sur- 
rounded on  all  sides  by  a  dangerous  quagmire.  It  was  a  perfect 
duck-hunters"  paradise  in  the  early  days,  there  being  swarms  of 
ducks  of  every  variety  the  year  rovmd.  except  the  winter  months, 
besides  geese  and  swans  galore  in  the  fall  and  spring.  There  were 
also  large  cranberr\-  marshes  in  the  neighborhood  of  the  lake. 

One  of  my  most  vivid  recollections  of  the  old  Perch  is  of  a 
lovely  Sunday  morning  in  the  spring  of  the  early  forties.  The 
niouth  of  the  Perch  was  literally  alive  with  "  suckers,"  and 
the  writer  was  told  not  to  spear  them  because  it  was  Sunday. 
Temptation  too  great — caught  in  the  act  of  spearing  the  first 
sucker — marched  home  a  prisoner — made  study  Watt's  hymns  on 
Sabbath  desecration  and  disobedience  to  parents  for  the  rest  of  the 
day — blew  a  gale  of  wind  from  the  north  by  Mondav  morning — 
no  suckers.     Following  week  "  grub  "  short  in  consequence. 

The  total  area  drained  to  the  Perch  and  Wawanosh  is  as  fol- 
lows: Township  of  Sarnia.  18.500  acres;  Township  of  Moore. 
5.000  acres;  Township  of  Enniskillen,  1.400  acres;  Township  of 
Plyrnpton,  1,100  acres;   making  a  total  of  26,000  acres. 

The  first  move  that  was  made  in  the  way  of  draining  Lake  Wa- 
w^anosh  was  done  in  the  year  1837  by  a  person  named  Cull,  who 
Cut  a  small  drain,  for  some  reason  of  his  own,  on  lot  24,   Front 
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Concession  (see  Diagram),  from  the  bank  of  Lake  Huron  straight 
south,  througli  the  tliick  rose  bushes,  perhaps  80  or  90  rods,  or 
sufficiently  far  to  let  the  water  through  from  one  of  the  marshes 
connecting  with   Lake  W'awanosh. 

Subsequently  this  drain  enlarged  itself  very  materially  and 
wore  back  some  fifty  rods  further  south  into  the  marsh.  The  next 
step  that  was  taken  was  by  the  Municipal  Council  of  the  Town- 
ship of  Sarnia.  who  instructed  Senator  Mdal.  P.  L.  S.,  to  report 
as  to  the  best  method  of  draining  Lake  W'awanosh,  and  he  recom- 
mended the  construction  of  a  drain  nine  feet  wide  at  the  bottom, 
arid  in  its  present  location,  to  connect  with  the  Cull  drain  on  lot 
24,  the  surface  level  of  Lake  W'awanosh  at  that  time  being  about 
eleven  feet  above  Lake  Huron. 

This  report  was  adopted,  notw^ithstanding  that  some  thought 
that  more  satisfactory  results  would  be  obtained  by  making  a  cut 
straight  north  on  lot  36.  through  the  sand  hills  into  Lake  Huron. 
Shortly  after  the  adoption  of  Senator  Mdal's  report,  the  Council 
commenced  to  put  it  into  effect:  but  was  strongly  opposed  by 
some  of  the  parties  interested,  and  to  avoid  lurther  trouble  the 
nmnicipality  got  a  special  Act  passed  in  1857.  authorizing  them 
to  drain  Lake  W'awanosh  and  also  empowering  them,  among 
other  things,  to  sell  the  reclaimed  lands.  The  work  was  then  pro- 
ceeded with,  ar  I  this  drain.  comparativeH-  speaking,  dried  Lake 
W'aw.Tncsb.  and  the  Sarnia  Council  sul)dividcd  the  lake  bed  and 
sold  the  land. 

Nine  vears  afterwards  they  continued  the  drain  further  south, 
and  also  improved  the  Perch  Creek  bed  up  to  side  road  12  and  13. 
Nothing  more  was  done  until  the  year  1871.  when  the  Ontario 
Government  undertook  the  drainage  of  tlie  Township  upon  the 
requisition  of  the  municipality.  Among  other  works,  the  Govern- 
ment materially  deepened  and  enlarged  the  W'awanosh  and  Perch 
drains,  and  extended  the  work  to  the  town  line  of  Moore.  This 
work  was  a  great  improvement  on  the  past,  and  very  beneficial,  but 
in  course  of  time  it  got  very  much  out  of  repair  and  entirely  inade- 
quate for  the  purpose  for  which  it  was  designed,  principallv  in 
con«ef|uence  of  the  very  largely  increased  drainage  works  con- 
structed bv  the  neighboring  townships,  and  bv  the  Township  of 
Sarnia  itself,  making  tisc  of  the  Perch  drain  as' an  outlet. 

Law  stiits  for  damages  were  threatened,  and  indeed  cotnmenced 
against  the  Town^hij)  of  Sarnia  by  owners  of  lands  all  along  the 
Perch  flrain,  and  in  consef|uence  the  Municipal  Council  were  forced 
to  take  action,  notwithstanding  the  strong  opposition  of  the  own- 
ers of  the  UDpcr  lands  who.  of  course,  could  not  see  whv  thev 
should  b"  askefl  to  contribute. 

The  Sarnia  Township  Council,  therefore,  instructed  the  writer 
to  examine  tlie  whole  Perch  drain  and  report.     At  an  earlv  period 
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in  this  investigation  it  was  quite  manifest  that  ordinary  repairs 
would  be  entirely  insufficient  to  accomplish  what  was  needed.  It 
seemed  clear,  to  begin  with,  that  it  anything  at  all  was  clone  to  the 
old  drain,  one  of  the  most  essential  improvements  would  be  a  very 
decided  enlargement  ot  the  drain  through  the  deep  cut  from  the 
margin  of  Lake  Wawanosh  to  the  "  Cull,"  a  distance  of  a  mile 
and  a  quarter,  of  sufficient  capacity  to  give  free  discharge  for  the 
water,  so  that  there  w^ould  be  no  "  backing  up  "  and  flooding  the 
old  Wawanosh  bed,  which  is  only  eight  feet  above  the  present 
level  of  Lake  Huron. 

Surveys  were  made  in  every  direction  that  seemed  by  examiaa- 
tioii  to  be  at  all  practicable,  wich  a  view  to  a  new  outlet  that  would 
also  form  a  "  cut-off  "  for  the  low  lands,  but  formidable  obstacles 
were  met  with  on  each  route  besides  the  cost  of  constructing  at 
least  one  expensive  bridge  across  the  Grand  Trunk  Railway. 

tor  these  reasons  it  was  tinally  decided  to  report  in  favor  of 
the  Old  course,  in  the  belief  that  better  results  w^ould  be  obtained 
at  a  very  much  less  expenditure  than  any  other  route,  taking  all 
the  present  circumstances  into  consideration.  Plans,  specifica- 
tions, and  report  were  prepared,  therefore,  recommending  the 
deepening  and  widening  of  the  old  drain,  commencing  at  the 
centre  of  lot  lo,  in  the  3rd  concession,  thence  to  the  outlet.  From 
the  head  of  the  new  work  to  Waddell's  Creek,  the  nev/  cut  to  be 
20  feet  wide  in  the  bottom,  about  7  feet  deep,  with  a  fall  of  7  feet 
per  mile  to  the  railway,  and  31-2  feet  per  mile  the  rest  of  the  way. 
From  Waddell's  Creek  to  the  north  side  of  the  lake,  28  feet  in 
the  bottom,  about  9  feet  deep,  with  a  fall  of  2  feet  3  inches  per 
mile.  From  Wawanosh  to  the  outlet,  30  feet  bottom,  about  13  feet 
deep,  and  i   1-2  feet  fall  per  mile. 

This  proposition  was  submitted  to  the  Municipal  Council,  and 
was  adopted  by  them,  and  after  a  good  deal  of  "  kicking  "  by  some 
of  the  upper  townships  the  by-law  was  finally  passed,  and  the  work 
advertised. 

THE    DREDGING. 

The  first  attempt  to  let  the  work  proved  to  be  unsuccessful. 
Some  six  or  seven  tenders  were  received,  but  the  person  to  whom 
the  contract  was  awarded,  upon  second  thoughts,  refused  to  pro- 
ceed witli  the  work,  and  paid  forfeit.  Then  a  good  deal  of  contro- 
versy arose  among  the  knowing  ones,  who  said  that  it  was  very 
doubtful,  indeed,  whether  the  work  could  be  performed  with  a 
dredge,  so  as  to  at  all  satisfy  the  requirements  of  the  specifications. 
At  this  time  even  Mr.  Lister,  the  then  Township  Solicitor,  who 
throughout  advised  tih'e  municipality  with  his .  usual  ability  and 
good  judgment,  seemed  to  lose  faith,  and  said  to  the  writer,  "  If 
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tliis  niciliod  of  doing  the  work  fails,  you  are  assuming  a  grave 
rtsponsibiiity."  The  reply  liiade  was.  "  This  work  must  be  done 
with  a  dredge,  or  not  at  all."  It  was  also  strongly  urged  that  the 
estimated  cost,  namely  six  cents  per  cubic  yard,  was  altogether  too 
low.  without  taking  into  consideration  the  formidable  obstructions 
occasioned  bv  the  two  Grand  Trunk  Ijridges.  and  the  heavy  work 
near  the  outlet.  The  estimate  was  made  strictly  in  accordance  with 
what  appeared  to  be  in  the  township's  interest,  and  experience 
proved  it  to   be  sufficient. 

After  considerable  delay,  a  bargain  was  at  last  made  with  Pol- 
lard, GofT  &  Co.  to  construct  a  new  dredge  at  the  upper  end  of 
the  work,  and  to  complete  the  whole  contract  of  8  3-4  miles,  in- 
cluding the  construction  of  the  dredge,  at  an  average  cost  of  five 
dollars  and  a  half  per  rod. 

In  a  couple  of  months  the  dredge  was  completed  and  ready  to 
commence  ^larch  30th.  1896.  The  dimensions  of  the  dredge  were 
as  follows:  Length,  y2  feet;  width,  22  feet;  34  feet  over  all;  4  1-2 
feet  deep.  Two  floats  at  bow,  each  25  feet  by  8  feet;  3  anchors, 
12  inches  by  14  inches:  crane.  50  feet  in  length;  dipper  arm,  33 
feet;  reach  of  dipper  arm  and  crane.  48  feet;  dipper,  3  feet  4  1-2 
inches  by  2  feet  9  1-2  inches  by  3  feet  9  inches:  boiler,  11  feet 
by  42  inches;  nominal  h.p..  45;  cylinders,  8  inches  by  12  inches. 
When  running  she  required  two  crews  of  six  men  each  all  told 
("or  twenty-four  hours,  and  consumed  4  1-2  cords  of  soft  wood  in 
that  time.  Twc^  dipper  loads  would  be  landed  on  the  dump  each 
minute  when  she  was  doing  her  best,  and  each  move,  which  took 
three  or  four  minutes  to  make,  advanced  her  about  eight  feet, 
with  ease  and  dispatch  with  the  crane.  Green  stumps  of  "all  sizes 
were  .shattered  with  dynamite  and  also  quickly  taken  out  of  the 
way  with  the  dipper  and  a  strong  chain. 

Fn.m  the  point  of  commencement  to  the  G.  W.  D.  of  the 
G.  T.  R..  a  distance  of  470  rods,  the  cutting  was  through  ordinarv 
stiff  clay.  Tlie  average  progress  made  on  this  section  was  18  rod's 
per  24  hours,  removing  about  85  cubic  vards  per  rod.  Xo  <lams 
were  necessary  across  the  stream,  the  water  supplv  from  above 
being  amplv  sufficient  to  carry  on  the  work. 

When  the  railway  was  reached,  the  bridge  had  to  be  passed, 
which  is  28  feet  span,  and  12  feet  from  the  under  side  of  the  girder 
10  the  water.  In  order  to  do  this,  the  dredge  had  to  be  "  stripped  " 
winch  kept  the  contractors  busv  for  nine  davs  before  work  was 
rcsurncfl  again  on  the  north  side  of  the  bridge. 

I'Voni  the  railway  down  to  the  north  side  of  Lake  W'awanosh 
the  surface  was  irregular  and  the  cutting  through  long  stretches 
of  alternate  black  muck  and  hard  clav.  Xo  particular  difficultv 
liowcver.  was  encountered,  with  the  exception  of  a  portion  about 
three-quarters  of  a  mile  in   length,  just  below  the  mouth  of  the 
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\\'addell  Creek,  where  very  soft,  deep,  black  muck  was  met  with 
and  much  trouble  and  delay  occasioned  by  there  being  no  holding 
ground  for  the  anchors,  and  also  the  weight  of  the  earth  banks 
would  crowd  in  the  sides,  notwithstanding  that  a  good  layer  of 
brush  had  been  laid  on  the  sides  before  the  earth  was  put  out. 
When  the  dredge  was  backed  up  to  take  out  what  had  squeezed 
in,  the  dipper  would  work  the  whole  thing  up  into  the  consistency 
of  porridge,  that  could  not  be  dredged.  The  best  job  was  made 
of  this  part  of  the  work  that  could  be  done  under  the  circumstances, 
and  eventually  the  water  from  above  washed  the  cutting  clear. 

For  a  mile  above  the  London  road,  the  banks  were  high,  and 
the  clay  very  hard,  indeed,  but  fair  progress  was  made,  notwith- 
standing this.  The  40  foot  iron  bridge  at  the  London  Road  was 
removed  by  being  raised  with  jackscrews,  and  pushed  to  one  side 
on  skids. 

North  of  the  London  road,  and  across  Lake  Wawanosh.  the 
surface  was  more  uniform,  and  nothing  was  met  with  that  deserves 
special  observation,  except,  perhaps,  that  the  bottom  across  the  old 
lake  bed  was  a  genuine  "  hard-pan." 

Notwithstanding  this,  and  the  before-mentioned  obstructions, 
an  average  of  16  rods  per  24  hours,  and  cutting  about  90  cubic 
yards  per  rod,  was  made,  including  all  unavoidable  delay,  from  the 
railway  to  the  north  side  of  W'awanosh,  a  distance  of  1.850  rods. 

We  met  with  a  "  calamity  "  on  the  section  north  of  the  London 
Road,  in  consequence  of  an  open  half-box  of  dynamite  being  left 
on  the  dump,  some  distance  behind  the  dredge.  A  yearling  calf 
came  along  and  ate  several  sticks  of  the  powder — the  calf  "  de- 
parted." 

After  the  London  Road  was  crossed,  July  22nd.  dams  were 
made  across  the  stream  at  certain  distances  ahead  of  the  dredge, 
in  order  to  save  all  the  water  possible  to  complete  the  work  with. 

The  section  from  Wawanosh  to  the  outlet  was  where  the  most 
difificulty  was  encountered.  The  drain  here,  as  constructed  by  the 
Government,  vrsis  22  feet  wide  in  the  bottom,  and  about  10  feet 
deep  when  new.  The  present  drain  is  30  feet  wide  at  the  bottom 
and  2  1-2  feet  deeper  than  the  Government  work.  This  very  con- 
siderable increase  in  size  cut  into  the  old  earth  banks,  and  made 
the  vertical  depth  from  the  top  of  the  old  earth  bank  to  the  bottom 
of  the  new  drain  about  20  feet.  This  cutting  was  chiefly  through 
a  wet.  sandy  soil,  that  caved  easily,  especially  as  it  was  overlying 
a  muddy  clay  bottom  that  was  altogether  too  yielding  to  hold  the 
dredge  up  stiflp  on  her  anchors;  and,  consequently,  every  time  the 
crane  swung  with  a  load,  she  would  settle  down  on  that  side,  mak- 
incf  it  exceedingly  difficult  to  put  a  dipper  load  to  the  full  extent 
of  the  reach  of  the  dipper  arm.  One  side  of  the  work  was  taken 
out  at  "  a  set."  and  as  far  as  possible  before  anything  was  done 
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to  the  oUier  side;  and  in  order  to  overcome  the  settling  of  the 
anchors,  before  desc;-ibed,  a  bench  was  made  in  the  bank,  and  the 
comer  of  the  bow  float  was  pushed  in  as  far  as  possible,  and  made 
to  rest  upon  it. 

This  very  materially  assisted  the  anchors  to  hold  the  dredge 
firmly  up  against  the  swing  of  the  crane  and  loaded  bucket,  and  ni 
this  way  much  better  progress  was  made,  ihe  caving  behind  the 
dredge  caused  the  most  anxiety,  as  it  was  feared  all  the  time  that 
a  considerable  length  of  the  new  made  earth  bank  would  suddenly 
slip  in  and  completely  prevent  the  dredge  from  '"  backing  up." 
Xothmg  serious,  however,  occurred  in  this  way,  although  several 
bad  slides  did  take  place,  but  not  belore  the  dredge  was  put  out 
of  harm's  way.  M\  through  the  worst  of  this  section,  the  cutting 
was  very  heavy,  quite  twice  as  much  as  would  have  been  necessary 
under  ordinary  circumstances,  on  account  of  the  soft,  greasy  nature 
of  the  soil  required  to  be  moved,  the  cut  for  a  long  distance  being 
80  to  t;0  feet  wide  at  the  top  and  180  tcet  from  the  extreme  of  one 
earth  bank  to  that  of  the  other. 

The  average  progress  made  through  this  part  of  the  work  was 
8  1-3  rods  every  24  hours,  and  the  whole  contract  was  hnished 
by  the  loth  of  November,  1896,  having  taken  192  days  to  com- 
plete, and  an  average  made  of  14  rods  per  day,  including  all  delays, 
except  the  passage  of  the  Grand  Trunk  Railway  bridge  in  the 
4th  concession. 

W  hen  the  end  was  reached,  it  was  with  feelings  of  relief  and 
satisfaction  that  we  looked  back  upon  what  had  been  accomplished, 
because  it  was  then  quite  clear  that  if  any  mistake  had  been  made 
iu  the  first  instance  as  to  the  power  or  capacity  of  the  machine 
necessary  for  the  performance  of  the  work,  failure  would  have 
been  inevitable.  For  example,  if  the  contract  had  been  com- 
menced with  a  dredge  similar  to  one  that  was  being  used  on  an- 
other drain  close  at  hand,  it  would  have  been  utterly  useless  when 
the  deep  cutting  was  arrived  at,  and  it  would  have  then  been  too 
late  to  rectify  the  error. 

Before  the  contract  was  finally  let,  much  was  said  about  the 
probable  impossibility  of  making  the  side  slopes  of  the  drain  con- 
form to  the  requirements  of  the  specifications;  but,  as  a  fact,  no 
trouble  at  all  was  experienced  in  this  respect.  The  bottom  width 
was  increased  slightly,  and  the  side  slopes  were  cut  nearly  i  to  i, 
if  not  quite,  and  in  one  year  after  the  work  was  finished  the  drain 
was  in  better  condition,  and  more  fully  uj)  to  the  mark,  than  if  it 
had  been  done  with  a  plough  and  scraper.  Care  was  taken  to 
make  the  cut  rounding  in  the  centre,  and  rather  below  what  was 
required,  and  in  carder  that  he  chief  force  of  the  current  might  be 
kept  in  the  middle  of  the  drain  in  the  future.  The  earth  banks, 
too,  were  wdl  put  back. 
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Before  closing  this  narrative  of  the  Perch  dredging  contract,  it 
is  only  just  to  say  that  the  contractors  performed  their  work  vigor- 
ously, and  most  satisfactorily  throughout,  doing  more  than  strictly 
required,  when  occasion  made  it  necessary,  without  hesitation  or 
cavil. 

Up  to  the  present  date,  the  new  work  has  given  every  satisfac- 
tion, notwithstanding  that  there  has  been  one  or  two  freshets  since 
completion. 

The  total  available  sectional  area  of  the  cut  at  the  outlet  is  480 
square  feet,  or  1.84  feet  for  each  one  hundred  acres  of  area,  and 
the  flow  when  nearly  full  is  about  2  3-4  to  3  miles  per  hour.  The 
total  area  of  26,000  acres  is  now  pretty  thoroughly  surface  drained, 
the  upper  third  having  a  fall  of  aboait  seven  feet  per  mile,  the 
middle  third  about  three  feet  per  mile,  and  the  outlet  third  about 
I  3-4  feet  per  mile. 


[This  Association  is  not  rcsponsibU  as  a  body  for  any  opinions  expressed  in  its  Papers 
bv  Members] 


PERMANENT  WAY. 


\V.  E.  McMULLEN, 
St.  John,  N.B. 


That  the  tendency  of  civiHzation  has  always  been  towards  per- 
manency of  structure  is  well  evidenced  by  the  existing  engineering 
works  of  ancient  Egypt,  Greece,  and  Rome,  and  in  the  many 
mighty  works  of  the  present  time.  Railway  building,  while  one 
of  the  most  important  branches  of  modern  engineering,  has, 
however,  been  beset  with  such  peculiar  conditions  that  to  obtain 
anything  more  than  a  moderately  durable  construction  has  been 
found  a  somewhat  difficult  problem  on  account  of  the  numer- 
ous variable  and  unknown  quantities  which  enter  into  its  solution. 
It  will  be  acknowledged,  though,  that  a  permanent  way,  if  it  be 
f_o?sible,  is  the  objective  goal  of  all  intelligent  railway  builders, 
both  for  its  safety  to  travellers,  goods,  and  equipment,  and  its 
economy  of  tractive  pow'cr  and  cost  of  maintenance.  Heretofore 
there  probably  have  been  very  good  reasons  for  a  more  or  less 
temporary  construction  such  as  (a)  the  item  of  first  cost  until  the 
success  of  the  enterprise  has  been  assured  and  until  the  earnings 
of  the  road  give  encouragement  to  expenditure  upon  a  more  dur- 
able construction;  (b)  economy  of  construction,  necessitating  a 
roadbed  more  or  less  temporary  in  the  first  place  as  a  basis  for 
permanent  work;  (c)  the  rapid  evolution  of  rolling  stock  from 
the  very  small  engines  and  coaches  of  fifty  or  sixty  years  ago  to  the 
hundred-ton  moguls  and  heavy  sleepers  of  the  present  day.  Had 
some  of  our  railway  enterprises  attempted  permanent  construction 
at  their  inception  they  would  have  lived  but  little  past  their  birth, 
and  had  some  others  followed  the  plan  of  more  gradual  perman- 
ence of  structure  and  roadbed  their  shareholders  might  have  ob- 
tained at  least  a  little  interest  on  the  capital  invested  in  stock. 
Then,  again,  an  absolutely  smooth  and  durable  road  is  not  at  first 
a  necessity,  but  it  is  in  most  cases  very  necessary  that  a  road  com- 
mence to  earn  some  money  before  entering  upon  an  engineering 
construction  more  expensive  than  will  in  safety  carry  their  trains. 
1'csidcs  this,  permanent  construction  has  generally  been  found 
more  economical  when  carried  on  from  a  road  already  constructed, 
bv  means  of  which  sui)plies  can  be  transported,  filling  performed 
most  easily,  and  masonry  built  without  impeding  traffic  and  with 
an  eronofniral  force  of  iiun.  since  then  the  time  for  the  completion 
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of  the  work  is  not  now  of  prime  importance,  and,  moreover,  money 
may  be  expended  upon  the  work  as  it  becomes  necessary. 

The  reasons,  however,  which  held  good  for  present  construction 
no  longer  are  sufficient  for  the  retention  of  a  system  which  requires 
a  prodigal  expenditure  of  labor  and  material,  provided  it  can  be 
substituted  for  one  which  gives  a  larger  place  to  durability  and 
economy. 

In  considering  permanent  way,  undoubtedly  the  first  care  will 
be  to  fill  all  unnecessary  openings  in  the  line,  such  as  trestles 
crossing  the  ravines  of  small  creeks,  the  wooden  approaches  to  steel 
bridges,  open  culverts  which  can  be  replaced  with  closed  water- 
ways and  pit  cattle-guards.  The  first  of  these  can  usually  be  pro- 
vided for  with  masonry  culverts  or  iron  pipes.  Where  the  em- 
bankment will  be  high,  but  with  little  water  passing  under  the 
track,  cast-iron  pipes  have  been  found  to  work  very  well,  and  are 
niuch  less  expensive  than  arch  culverts  if  the  water-way  required 
be  a  small  one,  say  less  than  the  area  of  a  five-foot  arch  culvert. 
The  lower  side  of  the  intake  end  should  be  placed  well  below  the 
bed  of  the  stream  and  have  an  apron  of  boulders  or  timbers  at  the 
outle:  to  prevent  back-scouring,  especially  if  there  is  much  of  a 
fall  in  the  pipe.  The  pipe  also  should  be  laid  on  a  firm  foundation, 
so  that  an  even  grade  may  be  maintained  when  the  filling  comes 
upon  it.  It  is  usual  to  make  the  joints  with  Portland  cement,  but 
since  there  is  very  rarely  much  internal  pressure,  they  do  not 
require  the  same  care  in  laying  that  water  service  pipes  would, 
and  in  fact  rejected  pressure  pipes  may  often  be  used  and  found 
satisfactory  for  the  purpose  at  a  considerable  saving  on  the  cost 
of  Ai  pipe.  Sometimes  the  pipe  is  built  into  masonry  at  the  ends, 
giving  the  work  a  more  finished  appearance,  protecting  the  ends 
from  being  broken,  and  preventing  the  filling  from  falling  in  front 
of  the  pipe.  Of  cattle  guards  little  need  be  said,  for  wdiether  they 
be  pit  or  surface  they  are  a  necessary  evil.  The  pit  guards  are 
gradually  going  out  of  use,  as  they  are  dangerous  to  trains  should  a 
beast  become  lodged  in  one,  since  in  case  of  derailment  before 
coming  to  the  pit  it  would  be  liable  to  pile  up  the  cars  when  they 
came  to  it.  Pit  guards  are  also  receptacles  for  rubbish  and  snow, 
are  expensive  to  maintain,  and  generally  give  the  track  a  bad  sur- 
face when  the  frost  gets  into  the  roadbed.  Surface  guards  are  free 
from  most  of  the  objectionable  features  of  pit  guards.  They  are 
not  expensive  to  maintain,  do  not  necessitate  an  opening  in  the 
road,  and  are  not  a  menace  to  derailed  trains.  The  principal  objec- 
tion to  the  surface  guard  is  that  it  does  not  turn  stock  (or  perhaps 
it  will  be  better  to  qualify  that  by  saying  that  cattle  often  seem  to 
delight  in  walking  over  or  jumping  the  surface  guard).  There  is 
little  question,  however,  that  the  surface  guard  with  its  imperfec- 
tions is  to  be  preferred  to  the  pit,  and,  as  considerable  inventive 
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cnerg-y   is  constantly   bting  spent   upon   cattle-guards,   something 
more  effective  in  this  way  may  be  expected. 

liefore  leaving  the  subject  of  the  elimination  of  openings  in  the 
line,  mention  might  be  made  of  a  method  in  use  upon  the  Cana- 
lian  Pacific  Railway  in  connection  with  steel  bridges  upon  stone 
piers  with  trestle  approaches,  where  the  approaches  have  to  be 
filled  and  some  provision  made  for  the  slope  at  its  junction  with 
the  pier.  when,  as  is  generally  the  case,  the  pier  is  without  wings  and 
is  not  designed  to  act  as  a  retaining  wall.  The  accompanying  sketch 
illustrates  the  method  followed,  viz..  tliat  of  springing  an  arch  of 
sufficient  span  from  the  existing  pier  and  filling  over  it  so  that  the 
toe  of  the  slope  will  extend  to  the  stream  side  of  the  pier  or  as  far 


Sase  ^  -^// 
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as  the  nature  of  the  location  will  permit.  The  advantages  of  this 
principle  over  the  use  of  wing,  T  or  U  walls,  are  in  elegance  of 
design  and  economy  of  masonry. 

I>ut  having  provided  all  openings  in  the  road  with  permanent 
or  durable  structures,  there  now  remains  still  the  greater  part  of 
the  line  supported  u{)on  a  sub-foundation  varying  with  the  tem- 
perature and  weather,  upon  wooden  ties  which  require  frequent 
renewal,  necessitating  a  continual  breaking  up  of  the  roadbed  and 
with  a  nmning  surface  which  while  good  in  itself  is  so  dependent 
upon  its  foundation  that  it  is  also  frequently  requiring  renewal  at 
crnsiderable  cost  and  inconvenience  to  traffic.  The  first  thing 
necessary  for  a  permanent  track  is  a  road-bed  which  shall  be  dry 
at  all  times,  at  least  above  the  frost  line.     So  long  as  a  track  foun- 
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dalion  can  be  reached  by  rain  and  snow  water  a  perfect  surface 
will  never  be  obtained.  The  method  adopted  thus  far  in  railroad 
construction  has  been  to  provide  a  porous  or  approximately  porous 
covering  for  the  surface  at  sub-grade,  such  as  gravel,  broken  stone, 
cinders,  burnt  clay,  crushed  slag,  etc.,  and  to  construct  side  ditches 
to  carry  of?  the  water.  Where  there  is  a  good  thickness  of  this 
covering  or  ballast,  and  where  the  ground  at  sub-grade  is  so  sloped 
as  to  assist  in  carrying  the  water  to  the  ditches  and  the  ditches 
themselves  of  sufficient  depth  and  cross-section  to  take  the  water 
a  fairly  good  foundation  for  the  track  may  be  expected,  but  .in  cold 
and  wet  climates  there  will  be  even  with  a  well-ballasted  road  a 
certain  amount  of  heaving.  This  may  not  be  very  noticeabble 
where  the  material  at  sub^-grade  is  of  a  uniform  quality,  for  then 
the  heave  will  also  be  uniform,  but  where  there  are  bridges  upon 
masonry  foundations  and  alternate  cuts  and  fills  the  difference 
in  the  heave  at  these  places  will  be  quite  appreciable,  causing  rough 
track. 

Even  were  a  frost-proof  roadbed  obtained  there  would  still  be  a 
perishable  track  support  to  provide  for  before  permanency  of  way 
has  been  attained.  For  a  number  of  years  the  almost  universal 
system  of  track  support  in  America  and  Great  Britain  has  been  the 
w-ooden  cross  sleeper,  and  although  in  many  respects  a  most  primi- 
tive and  unsatisfactory  method  of  supporting  a  rail,  for  want  ot  a 
cheaper  first  cost  substitute,  or  one  which  could  be  more  expe- 
ditiously put  into  the  road  it  has  received  general  adoption.  Ordin- 
arily ties  are  from  8  ft.  to  9  ft.  in  length,  6  to  8  inches  thick,  and 
6  to  10  inches  on  the  face,  the  specification  varying  with  different 
roads  and  localities,  that  of  the  Atlantic  Division  C.  P.  R.  being 
8  ft.  long,  6  in.  thick,  and  6  in.  face.  Some  ties  are  sawn,  some 
hewm,  some  put  in  with  the  bark  on  (which^  by  the  way,  is  very  bad 
practice),  and  some  peeled.  There  is  rnuch  variety  also  in  the  class 
of  wood.  In  the  northern  roads  cedar,  spruce,  tamarac,  hemlock, 
white  pine,  white  oak.  and  in  the  southern  roads  white  oak,  yellow 
pine,  chestnut,  cypress,  etc.,  are  all  brought  into  service  for  track 
ties,  and  are  serviceable  anvwhere  from  five  to  fifteen  years,  denend- 
ing  lars'ely  on  the  class  of  timber  used,  the  amount  and  weisfht  of 
the  traffic,  whether  upon  curve  or  tangent,  the  condition  of  the  road- 
bed, the  climate,  and  whether  they  have  been  treated  with  a  preser- 
^•ative  process  or  not.  There  are  usually  from  2.640  to  3,000  to  the 
mile,  and  the  cost  before  putting  under  the  track  wnll  van*'  from  15 
cents  to  50  cents  each,  according  to  the  locality,  the  class  of  timber 
used.  etc.  Sooner  or  later,  though,  these  ties  will  have  to  come  out. 
After  a  few  years  of  service  in  a  well  ballasted  road  the  tie  will  be 
well  packed  and  firm  in  nosition.  but  the  weather  has  so  rotted 
the  tie  that  it  will  not  hold  a  track  spike,  or  perhaps  on  account  of 
shimming  in  the  winter  the  tie  is  spike-killed  or  perhaps  cut  verv 
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badly  by  the  outside  of  the  base  flange,  and  so  the  road-bed  is  torn 
up.  a  new  tie  put  in  and  packed,  and  tlie  old  one  thrown  to  the  fire. 
So  has  the  process  been  and  so  it  will  be  until  something  better  is 
piovided.  To  avoid  some  of  the  objectionable  features  of  the 
wooden  tie,  tie-plates  and  steel  ties  have  been  introduced,  the  former 
quite  extensively  in  the  United  States  and  the  latter  principally  in 
Europe  and  India,  but  to  a  very  limited  extent  on  this  continent. 
The  tie-plate  is  usually  a  piece  of  steel  plate  from  4  to  6  inches 
in  width,  8  or  9  inches  long,  and  from  three-sixteenths  to  thirteen- 
sixtecnths  inches  thick  (there  are  so  many  dilTerent  patterns  of  tie- 
plates  that  it  is  difficult  to  describe  them  in  general  terms).  Flanges 
are  on  the  underside  which  press  into  the  fibres  of  the  tie  and  keep  it 
secuerly  in  its  place.  It  has  been  of  excellent  service  on  southern 
roads  in  preventing  the  cutting  of  soft  ties,  thus  ececting  consider- 
able economy  in  tie  renewals  and  cost  of  maintenance  labor.  Where 
there  is  frost  enough,  however,  to  heave  the  track,  necessitating 
shims,  its  use  is  not  general,  since  the  shims  cannot  satisfactorilv  be 
used  on  top  of  the  plate.  Tlie  metal  tie  is  usually  a  pressed  steel 
channel,  with  closed  ends,  like  an  inverted  trough,  the  object  of  its 
use  being  permanency  of  road-bed  and  economy  in  tie  renewals. 
When  properly  coated  with  tar  it  is  very  durable,  it  does  not  cut, 
and  when  well  settled  into  the  road-bed  has  very  materiallv  reduced 
the  cost  of  maintenance.  It  is  highly  improbable,  though,  that  it 
will  ever  be  used  in  cold  countries,  with  the  present  style  of  road- 
bed, even  should  timber  become  much  more  expensive  than  it  is, 
on  account  of  the  difficulty  in  using  shims  with  it,  for  a  metal  tie 
would  heave  quite  as  badly  as  a  wooden  one.  and  as  a  rail  support 
has  many  of  the  objections  which  pertain  to  the  wooden  tie.  But 
granted  that  there  is  a  stable  road-bed  upon  Avhich  staunch  and 
fUirablc  cross-ties  are  placed,  there  is  still  a  jointed  track  to  lake 
care  of.  How  to  keep  up  the  joint  and  prevent  rails  from  fiatten- 
ing  at  the  ends  has  been  the  source  of  much  thought,  manv  devices, 
and  the  expenditure  of  considerable  money,  and  the  problem  is  to- 
day far  from  being  satisfactorily  solved.  There  have  been  two 
general  classes  of  joints,  supported  and  suspended.  Each  has  its 
advocates,  but  there  has  not  yet  been  constructed  a  joint  either 
supported  or  suspended,  lying  within  the  limits  of  economy  in  first 
coi^t  and  application,  which  is  as  rigid  or  nearly  so  as  the  rail  itself. 
Those  who  favor  supported  joints  claim  that  a  tie  placed  immedi- 
ately under  the  contiguous  ends  of  the  rails  is  the  best  means 
of  holding  up  the  joint  ,  while  those  who  believe  in  the  suspended 
joint  assert  that  one  tie  is  quite  insufficient  to  maintain  a  joint 
properly,  and  so  put  in  two  ties,  one  on  either  side  of  the  joint,  as 
close  together  as  they  can  be  to  pack  well,  and  depend  upon  the 
joint  being  upheld  l)y  the  strength  of  the  fibres  of  the  projecting 
rail  ends,  assisted  by  the  angle-plate  or  splice-bar.     As  a  com- 
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promise  between  the  suspended  and  svipported  joint  a  three-tie 
joint  has  been  introduced  and  used  to  a  considerable  extent  upon 
the  roads  of  this  continent,  the  endeavor  being  to  include  in  it  the 
advantages  of  both  suspended  and  supported  joints  by  using  angle- 
bars  from  30  to  44  inches  in  length  instead  of  the  ordinary  length 
of  24  to  30  inches  and  having  under  them  a  joint  tie  and  two 
shoulder  ties. 

To  produce  the  results  expected  from  this  joint,  the  shoulder 
and  joint  ties  must  be  w^ell  kept  up  and  be  on  the  same  level,  or 
the  effect  will  be  a  long  suspended  joint,  a  weak  supported  one,  or 
perhaps  a  bent  angle-bar  if  one  of  the  shoulder  ties  is  low.  An- 
other class  of  joint,  not  so  universally  in  use  as  the  ordinary  angle- 
plate  connection,  but  which  has  proved  to  be  very  effective,  is  the 
bridge  joint.  These  have  been  fashioned  in  a  number  of  ways,  but 
the  principle  has  been  to  suspend  the  joints  by  an  iron  plate  placed 
underneath  the  ends  of  the  rails,  turned  up  over  the  flanges,  and 
bolted  through  the  web.  With  some  bridge  joints  extra  stiffness 
is  obtained  by  trussing  them  on  the  underside. 

The  object  of  all  this  is  to  effect  as  nearly  as  possible  a  con- 
tinuous rail.  A  joint  in  the  track  is  always  objectionable,  for  at 
that  point  the  track  is  always  weaker  than  at  any  other,  causing 
the  ties  under  it  to  receive  more  directly  the  wheel  impact  and 
making  it  very  difficult  to  keep  the  joint  ties  on  a  level  with  the 
others  in  the  track.  Being  weaker  there  is  more  deflection  in  the 
track,  so  that  as  the  wheels  come  within  a  foot  or  so  of  the  joint 
in  fast  running  they  are  apt  to  jump  and  deal  the  next  rail  a  blow 
a  little  beyond  the  end,  flattening  the  rails  at  the  ends  and  so  mak- 
ing a  rough  riding  track.  When  once  a  joint  is  badly  down  with 
flattened  or  vertically  bent  rails  it  can  never  be  made  good  again 
vmtil  the  rails  are  cut  or  new  ones  are  put  in.  It  is  well  known 
by  trackmen  that  as  far  as  maintenance  is  concerned  the  joint 
requires  more  attention  than  all  the  rest  of  the  track. 

In  speaking  generally  of  the  standard  track  of  to-day,  it  may  be 
described  as  laid  upon  a  variable  foundation,  supported  in  a  manner 
Vv'hich  is  more  or  less  safe  and  far  from  economical,  and  connected 
in  a  way  both  expensive  and  in  a  degree  ineffective.  The  questioii, 
then,  is,  "  What  principle  will  be  adopted  in  the  design  of  per- 
manent road-bed  when  the  time  comes,  as  it  surely  will,  for  the 
change  ?"  It  was  partly  with  the  object  of  suggesting  thought 
in  this  direction  that  tliis  brief  summary  of  track  parts  with  some 
of  their  weak  points  was  brought  before  the  Association.  Two 
designs  described  in  a  recent  number  of  Engineering  News  are 
worthy  of  mention.  The  first,  by  Mr.  J.  W.  Schaub,  recommends 
commencing  at  sub-grade  with  a  12-inch  layer  of  Telford  stone 
or  broken  boulders  as  large  as  a  man  can  lift;  after  this  a  six- 
inch  layer  of  broken  stone  concrete,  strengthened  by  steel  wires 
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running'  through  it.  Above  this  is  a  six-inch  top  layer  of  gravel 
concrete  crowned  up  between  the  rails  to  the  level  of  their  top. 
Tlirough  this  crown  pass  one  inch  diameter  tie  rods  for  the  pur- 
pose of  connecting  the  parallel  rails.  These  tie  rods  are  spaced 
eighteen  inches  centre  to  centre,  and  the  threads  or  nuts  and  rods 
dre  machine  cut. 

The  rails  are  to  weigh  one  htmdred  pounds  per  yard,  and  are  to 
be  continuous  in  lengths  of  about  three  hundred  feet.  They  are  to 
be  rolled  in  lengths  of  sixty  feet  and  spliced  with  angle-bars  and 
turned  bolts  in  the  field.  Where  expansion  and  contraction  are  to 
be  provided  for,  the  rail  ends  should  be  scarfed  and  one  end  pro- 
vided with  slotted  holes.  At  the  expansion  points  the  concrete 
road-bed  should  be  discontinuous,  so  as  to  allow  the  concrete  and 
track  rails  to  expand  and  contract  v.ith  perfect  freedom. 

The  rails  are  to  rest  directly  on  the  concrete,  and  are  held  in 
place  only  by  the  tie-rods  spaced  eighteen  inches  apart.  All  ad- 
justments as  to  guage  are  made  by  the  nuts  on  the  ends  of  the  tie- 
rods. 

The  drainage  below  sub-grade  is  to  be  effected  by  side  ditches 
lined  with  porous  tile  and  underlaid  with  a  tile  pipe  drain.  He 
estimates  the  cost  of  the  road-bed  to  be  $14,000  per  mile,  exclusive 
of  rails,  as  against  $6,000  per  mile  for  the  present  form  of  track, 
which  would  with  money  at  4  per  cent,  mean  an  extra  charge  of 
$320  per  mile  per  year  against  capital  account,  but  this  he  esti- 
mates would  be  ofT-setted  at  least  by  a  saving  of  $390,  the  cost  of 
one  man's  labor  on  maintenance  for  a  year,  and  by  $180  more  in 
the  charge  for  renewals  of  ties,  making  an  annual  saving  of  $250 
per  mile,  exclusive  of  anything  which  might  be  saved  by  less  wear 
and  tear  on  rolling  stock  and  reduction  in  fuel  through  less  tractive 
power  being  required.  (Note. — This  estimate  of  $6,000  per  mile 
would  scarcely  apply  to  Canadian  gravel-ballasted  roads,  which, 
exclusive  of  the  steel,  might  be  estimated  to  cost  a  third  of  that 
sum.  The  larger  estimate  is  based  upon  broken  stone,  $1  pei 
yard,  and  ties.  60  cents,  and  is  inclusive  of  tie-plate). 

A  suggested  improvement  upon  this  design  so  far  as  economy 
of  material  was  concerned,  was  to  commence  at  sub-grade  by 
rolling  the  road-bed  perfectly  hard  and  firm,  and  upon  this  to 
spread  a  two-inch  layer  of  sand  or  gravel,  on  which  concrete  blocks 
10  ft.  long,  15  inches  deep.  10  inches  at  top  and  26  inches  at  base 
were  to  be  carefully  laifl  as  longitudinal  supports  for  the  rails. 
Elevation  for  airves  woukl  be  made  by  extra  thickness  in  this 
sand  layer,  except  in  the  case  of  very  sharp  curves,  when  it  would 
be  made  in  the  road-bed  at  sub-grade.  The  rails  would  be  held 
down  to  the  blocks  by  clips  held  in  place  by  i-inch  bolts  at  40-inch 
centres,  nidulded  into  the  concrete  blocks,  and  steel  guage  bars 
would  maintain  the  alignment  of  the  track.     Between  the  parallel 
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concrete  supports  earth  would  be  filled  and  covered  with  a  layer 
of  asphalt  to  turn  the  water.  The  concrete  blocks  would  be  held 
in  position  laterally  by  the  guage  bars,  designed  to  sustain  com- 
pression and  vertically  by  a  two-inch  iron  dowel  moulded  into  the 
end  of  one  block  and  fitted  into  an  iron-cased  hole  in  the  other. 
Spaces  three  and  a  half  inches  wide  would  be  left  under  the  rail 
at  each  guage  bar  to  carry  the  surface  water  from  between  the 
rails.  The  estimated  cost  of  this  road-bed  was  $6,000  per  mile. 
Examining  these  propositions  first  from  a  financial  standpoint: 
in  the  first  case  upon  the  assumption  that  the  present  form  of  road- 
bed is  $2,000  per  mile  and  cost  of  renewals,  $110  and  money  worth 
three  and  one-half  per  cent,  instead  of  the  figures  given,  even  with 
this  expensive  design  there  would  be  an  apparent  saving  of  $80  per 
mile  per  year,  and  in  the  second  proposition,  estimating  in  the  same 
manner,  a  saving  of  $360. 

There  will  no  doubt  be  criticisms  of  the  designs  and  many 
difTficulties  foreseen  before  any  radical  change  could  be  made  in 
construction  of  road-beds,  yet  the  very  fact  that  saving  could  prob- 
ably be  eflfected  makes  it  a  matter  worthy  of  the  consideration  of 
engineers. 

Among  the  objections  to  the  principle  of  the  designs  above 
mentioned  which  might  be  offered  are,  as  far  as  the  first  proposi- 
tion is  concerned,  the  large  initial  cost;  against  the  second,  the 
liability  of  there  being  vertical  movement  between  the  ten-foot 
longitudinal  blocks  of  concrete,  even  with  the  assistance  of  dowels. 
The  dii^culty  of  setting  heavy  concrete  blocks  at  an  exact  super- 
elevation for  curves  and  maintaining  them  there  under  heavy 
traffic,  the  lack  of  facility  with  which  broken  bolts  and  tie-rods 
could  be  quickly  replaced  in  case  of  derailment  and  against  both 
designs  by  the  hammering  of  drivers  upon  the  rail,  when  the  base, 
which  has  little  resilence,  would  act  as  an  anvil,  by  the  great  ex- 
pense which  would  be  incurred  by  single  track  roads  in  taking  care 
of  their  traffic  while  the  road  was  being  torn  up. 

So  great  is  this  last  objection  that  such  a  work  could  scarcely 
be  recommended  to  a  busy  single  track  line,  especially  where  there 
are  narrow  cuttings  and  high  dumps.  This  objection,  of  course, 
wculd  not  be  of  so  great  moment  to  double  track  lines.  It  should 
always  be  borne  in  mind,  too,  that  if  repairs  were  required  to  the 
concrete  or  should  there  be.  by  any  mischance  a  settlement  or 
upheaval  in  the  road-bed  the  cost  of  setting  it  right  would  be  far 
greater  than  with  the  present  form  of  track. 

The  advantages,  however,  make  the  difificnlties  worth  the 
thought  required  for  their  overcoming,  namely,  reduction  in  the 
cost  of  maintenance,  greater  safety  to  rolling  stock,  termination  of 
increasing  weight   of  rail,   no   trouble   with   splice  bars,   and   low 
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joints,  a  better  riding  road,  and  greater  security  against  creeping 
track. 

It  is  not  expected  that  Canada  will  immediately  see  the  intro- 
duction of  a  permanent  roadway,  for  ties  and  labor  still  are  cheap 
and  experiments  dear.  Our  double  track  mileage  is  yet  small  and 
trunk  lines  few.  but  no  doubt  our  neighbors  to  the  south  will  before 
very  long  require  a  substitute  for  the  wooden  tie  which  already  is 
with  them  an  expensive  article  and  what  that  substitute  will  be 
and  what  excellence  it  shall  possess  will  be  the  result  of  the  '"  brawn 
cf  the  brain  ""  of  the  cosmopolitan  engineer. 


[This  Association  is  not  responsible  as  a  bod)   for  the  opinions  expressed  in  its  Papers 
by  Authors.'] 


A   SUGGESTED   AMENDMENT   TO  THE 
DITCHES  AND  WATERCOURSES  ACT. 

GEORGE  SMITH, 
Woodville. 


The  ordinary  observer  of  the  agricultural  development  of  this 
Province  cannot  fail  to  notice  the  urgent  necessity  for  a  drainage 
law,  simple  and  prompt  in  application,  which  will  enable  the  ordin- 
ary farmer  to  obtain  an  outlet  for  the  tile  drainage  work,  which  is 
rapidly  becoming  an  absolute  necessity  to  him  if  he  is  going  to 
keep  abreast  of  the  times  in  his  calling. 

The  average  thinker  is  under  the  impression  that  we  have  such 
a  law  in  the  Ditches  and  Watercourses  Act,  but,  to  the  engineer, 
experienced  in  the  working  of  this  Act,  it  becomes  apparent  that 
it  is  a  failure,  if  so  intended,  and  it  is  clearly  evident  to  him  that 
its  astute  framers  were  persons  familiar  with  the  suspicious  and 
quarrelsome  side  of  human  nature,  and  also  well  aware  that  it  is 
from  this  human  weakness  that  lawyers  reap  their  harvest,  and  he 
(the  engineer),  although  sworn  to  be  disinterested  and  impartial, 
soon  finds  out  that  the  honor  of  being  a  "  Township  Engineer  "•  is 
much  more  likely  to  bring  discredit  on  his  profession  and  ill-will  to 
himself  than  professional  advancement. 

In  the  writer's  fifteen  years'  experience  of  the  working  of  this 
Act.  he  has  many  times  heard  the  interested  farmers  declare  in 
favor  of  the  principle  of  arbitration,  in  settling  the  inevitable  dis- 
putes arising  therefrom,  and  he  has,  as  many  times,  been  forced  to 
the  conclusion  that  they  were  right  in  this  idea. 

In  his  idea  the  present  Act  might  do  very  well  up  to  sec.  13,  if 
the  position  of  township  engineer  was  abolished  and  that  ofificial 
relieved  of  the  honorable  position  of  being  a  mud-target  for  lawyers 
as  well  as  the  members  of  the  Council  by  whom  he  is  appointed, 
which  is  about  what  he  gets  if  he  does  not  succeed  in  pleasing 
every  person  interested.  If  the  parties  fail  to  agree  at  their  meeting 
or  within  five  days  thereafter,  the  promoters  and  those  who  are 
opposed  to  the  work  might  have  a  board  of  three  arbitrators  ap- 
pointed in  the  usual  way  from  among  any  of  the  number  of  County 
Commissioners  within  ten  miles  of  the  drain,  and  this  arbitration, 
so  appointed,  to  constitute  a  Board  of  Works  to  construct  the  drain 
or  otherwise  dispose  of  it,  as  they  saw  fit.  They  should  employ 
any  O.L.S.  to  prepare  a  plan  of  the  swamp,  shewing  drain  location 
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and  areas,  profile  and  sections  of  drain,  etc.,  with  reports  and  full 
information,  in  the  same  manner  as  is  usually  done  in  making  an 
award,  and  with  this  to  guide  them  they  should  make  an  award 
which  should  be  without  appeal,  provided  that  due  notices  were 
served  upoy  all  parties  affected.  In  the  writer's  opinion,  no  per- 
son other  than  an  O.L.S.  is  competent  to  undertake  such  a  survey, 
as,  in  his  experience,  it  almost  always  happens,  in  making  an  award, 
that  it  is  desirable  to  have  part  of  the  drain,  at  least,  constructed 
along  a  boundary  line,  which  boundary  line  has  generally  to  be 
located,  and  another  still  more  desirable  feature  in  such  a  law,  to 
our  profession,  would  be,  that  we  would  be  relieved  from  the 
humiliation  of  being  appointed  and  controlled  by  the  ordinary 
Township  Council-  which  honorable  body  being  composed,  as  it 
almost  always  is,  of  much  more  conceit  than  intelligence,  is  not 
at  all  improved  in  this  respect  by  the  adoption  of  the  recent  County 
Councils  Act,  and  to  please  such  a  body  the  O.L.S.  is  often  obliged 
to  imperil  the  honor  and  integrity  of  that  profession  which  he  is 
pledged  to  uphold. 

During  the  past  season  the  writer  made  an  award  between  nine 
interested  parties,  one  of  whom  (a  woman)  appealed  against  it,  and 
although  the  document  is  dated  July  25th,  1898,  nothing  has  since 
been  heard  of  it,  and  the  eight  others  were  thus  obliged  to  lose  all 
the  advantage  of  an  unusually  favorable  season  for  the  construc- 
tion of  a  badly  needed  drain,  and  so  far  as  he  has  been  able  to 
learn  from  the  lawyers  the  appellant's  solicitor  is  expected  to  call 
the  appeal  before  the  Judge  when  it  pleases  him  to  do  so,  as  the 
word  "  forthwith  "  in  the  fifth  line  of  s.  s.  3  of  sec.  22  does  not 
mean  anything  in  particular,  and  his  sole  object  in  making  the 
foregoing  suggestion  is  that  it  may  be  discussed  and  improved 
U]ion,  and  eventually  result  in  some  better  legislation  than  we 
have  vet  been  lilessed  with,  and  our  profession,  as  well  as  the  pub- 
lic which  we  are  honestly  striving  to  serve,  be  relieved  from  this 
huge  humbug. 
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BIOGRAPHICAL  SKETCH  OF 
ROBERT  BALDWIN  SULLIVAN  . 
SURVEYOR  GENERAL  FOR  UPPER  CANADA  1838-1840. 

Robert  Baldwin  Sullivan,  the  subject  of  this  memoir,  attained 
not  only  to  the  distinguished  position  of  Surveyor-General,  but 
was  also  a  judge  in  the  Province  of  Upper  Canada,  and  an  eminent 
member  of  the  Legislative  Assembly.  He  was  born  of  Irish  parents 
who  lived  at  Bandon,  near  Cork,  Ireland.  His  father,  Daniel  Sul- 
livan, during  the  troubles  of  1798,  was  engaged  in  trade,  making 
money,  if  not  a  fortune,  supplying  the  troops  with  necessaries  dur- 
ing that  remarkable  period  of  Irish  history. 

Daniel  Sullivan  had  been  intended  for  the  church,  and  while  at 
Trinity  College,  Dublin,  he  was  a  proficient  in  classical  literature, 
and  carried  off  the  Greek  prize.  However,  when  the  time  for  his 
ordination  arrived,  as  he  could  not  conscientiously  subscribe  to 
the  Thirty-nine  Articles,  he  gave  up  theology  and  went  into  busi- 
ness. He  was  married  to  Miss  Baldwin,  sister  of  Dr.  Baldwin, 
whose  name  is  so  familiar  to  all  Canadians,  and  they  had  four 
sons,  Daniel,  Robert.  Henry  and  Augustus.  Robert  the  second 
son  was  born  at  Bandon,  on  the  24th  May,  in  the  year  1802.  He 
was  from  childhood  a  bright,  intelligent  boy,  quick  to  learn,  and 
what  was  better,  able  to  retain  in  a  remarkable  degree,  any 
knowledge  he  acquired.  His  early  education  was  obtained  at  the 
principal  private  school  of  Bandon,  supplemented  by  his  father, 
who  instructed  him  in  the  classics.  In  1819,  when  Robert  was  but 
seventeen  years  old.  Dr.  Baldwin  induced  his  father  to  emigrate, 
and  make  Canada  his  future  home.  Dr.  Baldwin  was  then  living 
in  York,  and  had  acquired  a  reputation  in  this  new^  town  in  Canada, 
both  as  a  doctor  of  medicine  and  a  lawyer.  Dr.  Baldwin  was  also 
at  this  time  a  member  of  the  Legislature  of  the  Province.  Mr. 
Sullivan,  in  leaving  Ireland  to  make  a  home  in  Canada,  was  not 
goine:  among  strangers,  his  brother-in-law,  the  doctor,  having 
reached  a  high  position  in  the  new  land. 
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When  Daniel  Sullivan  arrived  in  Toronto,  acting  on  the  advice 
of  friends,  he  embarked  in  trade,  and  opened  a  general  store  just 
cast  of  where  St.  James's  Church  now  stands,  on  King  Street. 
The  boys  of  the  family  assisted  their  father  in  his  shop;  but  this 
occupation  did  not  long  suit  Robert.  Dr.  Baldwin,  his  uncle,  was 
engaged  both  in  medical  pursuits  and  in  law.  Robert  Sullivan,  in 
choosing  for  himself  a  profession,  preferred  the  law.  The  educa- 
tion he  had  received  in  Ireland  now  served  him  in  good  stead. 
Applying  himself  to  his  books  he  prepared  himself  to  become  a 
law  student,  and  was,  as  student,  entered  in  the  books  of  the  Law 
Society  in  Michaelmas  Term.  4  George  IV.,  1823.  On  passing  his 
examination  he  entered  the  office  of  his  uncle,  Dr.  Baldwin,  where  he 
j^assed  his  five  years  of  probation,  and  was  called  to  the  Bar  in 
^lichacln:as  Term,  9  George  IV.,  1828. 

During  his  studies  in  Dr.  Baldwin's  office  he  was  able  to  devote 
a  portion  of  his  time  to  another  pursuit.  Just  then  the  librarv  of 
Parliament  was  in  want  of  a  librarian.  His  knowledge  of  books 
and  Dr.  P.aldwin's  influence  secured  for  him  this  office. 

As  soon  as  Robert  Sullivan  was  called  to  the  Bar,  he  determined 
to  strike  out  for  himself.     Doctor  Rolph.  who  had  lived  at  \'ittoria, 
in  the  County  of  Norfolk,  had  made  up  his  mind  to  remove  from 
that  place.     Mr.  Sullivan  thought  that  this  offered  an  opening  for 
him  to  enter  upon  the  practice  of  his  profession  at  \'ittoria:  true  it 
was  remote  from  the  capital,  but  this  did  not  signify  to  him,  he 
was  determined  to  exercise  his  talents  at  the  beginning,  in  some 
place,    where  if    success    were    to    be    his,  it    would    be    based    on 
his  own  merits;   he  never  was  a  man  to  shine  with  borrowed  light. 
He  had  been  in  \'ittoria  but  a  few  years  when  he  was  called  upon 
by  Dr.  Morrison  to  act  as  his  council  before  the  Legislative  Assem- 
bly   in    his   contest    with    Mr.  (afterwards    Chief  Justice    Sir)   John 
Beverley  Robinson,  for  the  Parliamentary  seat  of  York.     This  was 
a  spirited  contest,  not  only  out  of  but  in  Parliament,  and  resulted  in 
Mr.  Robinson  retaining  his  seat. 

Mr.  Sullivan  acc|uittcd  himself  so  well  before  the  Legislature  in 
this  trial  of  strength,  that  friends  at  once  took  him  by  the  hand. 
and  insisted  on  his  coming  to  York  where  he  would  receive  their 
patronage  and  support.  This  was  in  the  year  1830,  when  he  was 
but  twenty-nine  years  of  age.  Mr.  .Sullivan  could  not  but  accept 
this  Pattering  offer,  and  about  this  time  moved  from  \'ittoria  to 
the  capital,  where  he  became  junior  partner  in  the  office  of  his 
uncle. 

When  he  had  marie  his  home  in  York  he  soon  rose  into  popular 
favor,  as  is  evidenced  by  the  fact  that  he  had  not  been  a  resident  of 
the  place  more  than  five  years  when  he  was  elected  Mayor  of  To- 
ronto over  William  Lyon  Mackenzie,  who  was  his  opponent  for 
the  mayoralty  in  1835.     Mr.  Mackenzie  was  Mayor  of  Toronto  the 
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year  previous,  but  was  not  able  to  hold  the  position  the  second 
year  against  ^Ir.  Sullivan,  who  had  been  ^elected  member  of  the 
Council  for  St.  David's  Ward. 

Air.  Sullivan,  being  elected  mayor,  applied  himself  vigorously 
in  advancing  the  interests  of  old  York,  now  Toronto  city  and  the 
capital  of  the  Province,  in  the  matter  of  drainage  and  other  works 
of  necessary  improvement. 

The  City  Council  has  kept  in  remembrance  the  second  mayor 
by  a  portrait  of  J\Ir.  Sullivan,  which  hangs  on  the  walls  of  the 
Mayor's  office  at  the  City  Hall. 

Air.  Sullivan's  term  of  office  as  mayor  having  expired,  he  was 
not  long  in  being  sought  after  for  further  and  higher  employment. 
The  early  months  of  the  year  1836  find  Sir  Francis  Bond  Head 
the  Lieutenant-Governor  of  the  Province. 

Shortly  afterwards  the  Governor's  council,  finding  that  His 
Excellency  was  making  appointments  on  his  own  responsibility 
without  consulting  them,  retired  in  a  body. 

Under  these  circumstances  the  Governor  knowing,  or  having 
heard  of  the  distinguished  ability  of  Robert  Sullivan,  sent  for  him, 
and  sought  his  advice. 

In  the  general  election  of  1836  a  House  hostile  to  the  existing 
state  of  things  had  been  elected.  Parliament  was  called  to  meet 
in  November  of  that  year.  The  Governor  was  certainly  in  a 
dilemma,  and  needed  advice.  Air.  Sullivan  was  a  non-partizan 
man;  he  was  just  the  kind  of  adviser  the  Governor  required  in 
such  a  crisis.  He  was  selected  as  adviser  more  on  account  of  his 
talents  than  his  politics.  He  was  not  alone  in  entering  the  Coiuicil. 
others,  viz..  the  Honorable  William  Allan,  Captain  (afterwards 
Admiral)  Augustus  Baldwin,  uncle  of  Robert  Baldwin,  and  John 
Elmsley,  were  called  to  the  Council  with  Air.  Sullivan.  Air. 
Draper  (afterwards  Chief  Justice  Draper)  was  soon  after  added. 

Mr.  Sullivan  has  sometimes  been  called  a  Tory,  or  Conserva- 
tive, sometimes  a  Radical;  the  fact  is,  he  was  Mr.  Sullivan,  and 
that  was  all.  He  was  not  a  party  man  in  the  strict  sense.  His 
f  artyism,  if  he  had  any,  consisted  in  his  desire  to  advance  the  in- 
terest of  the  Province  under  the  aegis  of  Great  Britain — he  was  a 
Reformer,  but  not  a  Radical. 

The  Legislative  Assembly,  in  the  session  of  1836,  as  I  have  said, 
wa^  hostile  to  the  Governor.  It  was  equally  true  that  the  Governor 
was  hostile  to  the  Assembly.  In  the  view  of  the  Assembly,  an 
Executive  Council  without  Robert  Baldwin  or  Marshall  S.  Bidwell. 
ouirht  not  to  possess  the  confidence  of  the  country.  The  Assemblv, 
holding  this  view,  passed  a  resolution  of  want  of  confidence  in  the 
new  Councillors,  and  Air.  Sullivan  had  to  go  with  the  rest. 

On  4th  Alarch,  1837  Sir  Francis  Bond  Head  thought  proper  to 
dissolve  the  House  of  Assemblv.     A  most  excitins^  election  took 
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place,  which  resulted  in  the  return  of  a  House  opposed  to  the  in- 
troduction of  Responsible  Government. 

When  the  rebellion  broke  out  in  December,  1837,  Mr.  Sullivan 
buckled  on  his  armour  in  defence  of  the  Province.  Both  by  pre- 
cept and  example  he  shows  his  abhorrence  of  rebellion.  With  Dr. 
Baldwin  and  Robert  Baldwin  he  felt  reform  was  necessary  in  the 
government  of  the  country,  but  did  not  believe  that  armed  revolt 
was  the  proper  remedy  for  existing  grievances. 

In  the  autumn  of  1837  Sir  Francis  Bond  Head  resigned  his 
office  of  Lieutenant-Governor,  but  held  oflice  till  the  close  of  the 
session,  which  took  place  on  the  6th  March,  1838. 

Mr.  Sullivan  had  the  confidence  of  the  Governor  during  his 
whole  administration. 

Sir  George  Arthur  succeeded  Sir  Francis  Head  as  Lieutenant- 
Governor  on  23rd  March,  1838.  and  Mr.  Sullivan  was  his  most 
trusted  Councillor.  Sir  George  Arthur's  Lieutenant-Governor- 
ship was.  however,  overshadowed  by  the  advent  to  the  Province  of 
Lord  Durham  as  Governor-General,  which  took  place  in  the 
autumn  of  1839,  and,  on  his  return  to  England,  by  Mr.  Poulett 
Thompson  (afterwards  Lord  Sydenham),  who  was  sent  out  specially 
to  build  up  a  union  of  the  provinces,  founded  on  the  report  which 
Lord  Durham  made  to  the  Imperial  Government.  The  lesser  light 
of  the  Lieutenant-Governorship  was  dimmed  by  the  greater  light 
of  the  Governor-General. 

Lord  Durham  was  in  Toronto  for  one  day.  in  July,  1838,  and 
received  an  ovation  from  the  citizens. 

When  Lord  Sydenham  came  to  Toronto  in  November,  1839.  ^^^ 
took  upon  himself  the  management  of  affairs  with  the  sole  view  of 
promoting  the  union.  He  took  up  his  residence  at  Beverley  House, 
and  from  thence  used  all  the  means  at  his  command  to  influence 
Parliament,  which  met  in  the  early  part  of  December.  1839.  ^^ 
found  the  Legislative  Council  composed  of  honorable  members 
not  likely  to  yield  to  his  wishes,  unless  he  could  have  the  support 
of  some  trusted  man  of  ability  to  advocate  his  views. 

One  of  the  first  to  coincide  with  the  Governor-General's  views 
was  Mr.  Hamilton  H.  Killaly,  who  was  soon  after  selected  to 
form  a  Board  of  Public  Works,  thus  overthrowing  the  despotism 
that  prevailed  in  that  Department.  At  this  time  Lord  Sydenham 
became  impressed,  not  only  with  the  oratorical  pow-ers  of  Mr.  Sul- 
livan, but  with  his  aptitude  to  advance  the  work  in  hand.  Mr. 
Sullivan  was  his  principal  adviser  in  all  the  negotiations  entered 
into,  and  his  sjjokcsman  when  he  wished  his  views  conveyed 
through  other  channels  than  his  own.  In  the  Legislative  Council 
he  advocated  the  union  with  all  the  eloquence  at  his  command.  He 
dealt  with  all  the  arguments  advanced  against  the  union  in  a 
masterly  manner.     He  assured  the  House  that  Her  Majesty  was 
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determined  to  maintain  the  connection  between  the  colonies  and 
the  mother  country.  This  was  the  foundation  on  which  he  raised 
a  noble  superstructure. 

In  June,  1S38,   Mr.  Sullivan  occupied  the  position  of  Surveyor 
General,  and  continued  in  this  office  until  Septtmber,   1840 

In  February,  1839,  Mr.  Sullivan  was  appointed  a  Legislative 
Councillor. 

The  Act  of  Union  between  the  Provinces  of  Upper  and  Lower 
Canada  passed  in  1840,  was  announced  by  proclamation  to  come  into 
effect  on  loth  Februiary,  1841.  The  first  Council  after  the  Act 
of  Union  had  been  proclaimed,  was  formed  on  13th  February,  1841, 
and  ISlr.  Sullivan  was  a  member  of  that  Council.  Mr.  Sullivan 
continued  to  hold  office  after  the  formation  of  the  first  Baldwin- 
Laiontaine  Administration,  which  took  place  on  September  i6th, 
184?.  From  the  period  of  the  union,  up  to  the  time  of  his 
resignation  in  1843,  he  was  the  senior  member  of  the  Council 
and  leader  of  the  Government  in  the  Legislative  Council;  while 
in  the  Assembly,  although  Mr.  Harrison  (the  Honorable  S.  B.  Har- 
rison) conducted  the  business,  Mr.  Draper  was  in  effect  the  leader. 
During  the  period  from  the  union  in  1841  to  the  resignation  of 
the  Baldwin-Lafontaine  Adininistration,  both  Lord  Sydenham  and 
Sir  Charles  Bagot  were  in  their  turn  Governors  of  the  United  Pro- 
vinces. Lord  Sydenham  met  with  an  untimely  death,  the  result 
of  an  accident,  in  September,  1841.  He  was  succeeded  by  Sir 
Charles  Bagot.  who  survived  his  appointment  only  about  nineteen 
months,  and  died  at  Kingston  on  the  19th  May,  1843.  Sir  Charles 
Metcalfe  succeeded  Sir  Charles  Bagot,  and  held  office  until  Novem- 
ber, 1845.  ^vhen  he  was  obliged  to  resign  his  position  on  account 
of  ill-health. 

The  Baldwin-Lafontaine  Administration,  of  which  Mr.  Sullivan 
was  a  member,  had  the  entire  confidence  of  Sir  Charles  Bagot. 
When,  however.  Sir  Charles  Metcalfe  came  out  as  Governor,  he 
was  not  so  ready  to  yield  to  the  advice  of  his  Ministers  as  Sir 
Charles  Bagot  had  been. 

A  rupture  soon  occurred  between  Sir  Charles  'Metcalfe  and  the 
Baldwin-Lafontaine  Cabinet.  The  Governor  demanded  to  have 
the  patronage  of  the  Crown  in  appointments  to  office,  while  the 
Council  held  that  the  patronage  was  theirs  to  exercise  so  long  as 
they  had  a  parliamentary  majority.  On  this  question  the  Ministry 
resigned.  Mr.  Sullivan  was  no  sooner  out  of  office  than  he  took 
up  the  pen  to  defend  the  Administration  and  its  principles. 

.Sir  Charles  Metcalfe  had  a  doughty  champion  in  Doctor  Eger- 
ton  Rverson. 
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Mr.  Sullivan  wrote  a  series  of  letters  in  "  The  Examiner  "  news- 
paper, under  the  '"  non  de  plume  "  of  "  Legion."  Never  before  in 
Canada  had  more  scathing  letters  on  a  political  subject  been 
written  by  anv  man.  These  letters  are  full  of  interest  as  to  the 
j.rinciples'  of  Responsible  Government,  enforced  with  logic  and 
syllogism  which  had  never  been  surpassed.  Both  the  Reverend 
Doctor  Kverson  and  Mr.  Sullivan  are  in  their  graves,  and  it  will 
not  be  well,  therefore,  to  exhume  the  controversy  which  was  held 
by  these  two  combatants,  in  which  sarcasm  as  well  as  reasoning 
so  much  abounded. 

When  Mr.  Sullivan  left  the  Government  he  resumed  the  practice 
of  the  law  in  Toronto.  He  and  Mr.  Shuter  Smith,  of  Port  Hope, 
entered  into  partnership,  and  carried  on  their  practice  under  the 
firm  name  of  Sullivan  &  Smith,  in  Wellington  street,  Toronto. 

Mr.  Sullivan  took  great  interest  in  all  public  matters.  In  1847 
he  delivered  a  most  excellent  address  in  the  Mechanics'  Music  Hall, 
Toronto,  on  the  subject  of  '"  Emigration  and  Colonization."  His 
address  was  productive  of  much  good  in  stimulating  emigration, 
and  showing  the  capabilities  and  resources  of  Canada,  as  a  field 
for  the  husbandmen  of  England  and  Ireland.  Little  was  then 
known  of  the  country  to  the  west  of  Lake  Superior.  Mr.  Sullivan 
related  what  he  had  heard  from  ]\Ir.  Angus  Bethune  and  'Sir. 
Ermatinger,  then  very  lately  from  that  country.  Mr.  Sullivan 
stated  that  the  Saskatchewan  River  ran  from  west  to  east  fifteen 
hundred  miles  without  obstruction !  A  truth  we  all  know  now,  but 
which  was  then  thought  to  be  almost  fabulous.  Mr.  Sullivan's 
whole  address  showed  the  unbounded  confidence  he  had  in  the 
possibilities  of  the  future  of  Canada,  so  remarkably  realized  since 
his  death. 

Mr.  Sullivan  was  not  only  a  lecturer, but  also  a  lover  of  poetiy,  and 
often  indulged  his  fancy  in  versification. 

He  was  a  most  agreeable  conversationalist.,  and  was  a  scholar 
in  every  sense  of  the  word,  well  acquainted  with  the  prose  and 
])oetical  writings  of  the  past  centuries  as  well  as  the  present.  He 
could  read  and  translate  French  fluently,  and  frequently  found  this 
useful  in  a  Government  composed  of  both  English  and  French 
members. 

Mr.  Sullivan  was  twice  married:  first  to  a  daughter  of  Captain 
Matthews,  who  was  a  distinguished  oflficcr  of  artillery,  and  was 
with  Sir  John  Moore  in  his  retreat  to  Corunna.  By  his  first  mar- 
riage Mr.  Sullivan  had  but  one  child,  a  daughter,  who  died  in  her 
infancy.  His  second  wife  was  a  daughter  of  Colonel  DeLaitre, 
b\  whom  he  had  several  children. 

Judge  Falconbridgc.  of  the  Queen's  Bench  Division  of  the  High 
Court  of  Justice,  marricfl  one  of  his  daughters,  the  late  Chief  Justice 
Thomas  Moss  also  married  one  of  his  daughters  and  Judge  Charles 
Moss,  another. 
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Surveyor-General  Sullivan,  will  be  remembered  by  all  who  knew 
him  with  affection  and  regard.  He  died  at  Toronto  on  14th  of 
April,  1853.  at  the  early  age  of  51  years. 

An  obituary  notice  of  him  truly  recorded  that  he  was  "  Dis- 
tinguished as  a  lawyer,  statesman  and  orator;  that  he  won  ad- 
miration and  esteem  by  his  splendid  talents  and  the  eminent  ser- 
vice? which  he  rendered  to  his  adopted  country  in  the  Legislature 
and  the  Executive,  during  an  eventful  period  of  Canadian  history, 
while  in  private  he  gained  the  affections  of  his  associates  and  friends 
by  the  gentleness  of  his  disposition  and  the  generosity  of  his  heart." 


PAPERS   USED  AT  THE  FEBRUARY   SESSION 
,OF  THE  BOARD  OF  EXAMINERS,  1899. 


PRELIMINARY     EXAMINATION. 


Subjects  Nos.  i  and  2. 
PENMANSHIP,  GRAMMAR  AND  ORTHOGRAPHY. 

1.  Write  from  dictation 

2.  Give  the  plural  form  or  forms  of  staff,  die,   pea,  canto,   cargo 
penny  8,  brother,  basis,  index,  miasma. 

3.  Give  the  principal  parts  of  rend,  lay,  rise,  lie,  bid,  wring, 
dare  (to  venture),  chide,  fly,  awake. 

4.  Correct  or  justify  the  following: 

"  Toronto  is  the  largest  of  any  city  in  Ontario." 

"  Try  and  meet  me  to-morrow." 

"  I  will  buy  a  fifty  feet  chain." 

"  It  is  seven  days  since  I  have  arrived." 

"  Less  than  fifty  soldiers  were  killed." 

"  One  of  the  best  of  his  men  were  wounded." 

"  Seeing  you  and  I  coming  he  hid  himself." 

"  Some  of  the  best  of  we  candidates  may  fail." 

"  From  one  bank  of  the  river  to  another  he  swam  easily." 

"  He  was  killed  with  a  trenchant  blow." 

"  Near  yonder  copse  where  once  the  garden  smiled. 
And  still  where  many  a  garden  flower  g'rows  wild. 
There,  where  a  few  torn  shrubs  the  place  disclose. 

The  village  preacher's  modest  mansion  rose. 
A  man  he  was  to  all  the  country  dear. 
And  passing-  rich  with  forty  pounds  a  year." 

(a)  Transpose  the  above  extract. 

(b)  Parse  the  words  lunderlined,  giving  the  relation  of  each. 


Subject  No.  3. 
ARITHMETIC. 


1.  Reduce  V  of  IVtjtjt^  to  a  simple  fraction, 

2.  Reduce  the  following  fractions  to  equivalent   ones   with  the 
least  common  denominator  /^  of  4,  Hy^,  ^  of  y-  of  3t^. 
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3.  Divide  \l  of  jV^  by  }4  of  1|. 

4.  Find  the  square  roots  of  687241,   151321,  45369,  87025. 

5.  Extract  the  cube  roots  of  13261,  13269,  830585,  830597,  and 
give  the  remainder  in  each  case. 

6.  It  is  required  to  build  a  sidewalk  a  quarter  of  a  mile  in 
length,  8  ft.  wide  and  2  inches  thick,  supported  by  3  continuous 
lines  of  scantling  4  inches  square;  what  will  the  lumber  cost  at 
$17  per  thousand  feet  ? 

7.  Fill  in  the  blanks  in  the  following  Tax  Bill.  Amount  of 
Assessment  $900: 

County  rate,  3,"*,,  mills  on  the  dollar  -         $ 

Model  School  rate,  1|^  mills  on  the  dollar        -       

Railway  Debenture  rate,  2,';^  mills  on  the  dollar  

Township  rate,  1 /jy  mills  on  the  dollar  -  

General  School  rate,  o^\  mills  on  the  dollar     -     

High  School  rate.  If  mills  on  the  dollar        -         

Total  Taxes       -         -         -         $ 

8.  Find  the  export  duty  on  a  stick  of  timber  20  ft.  long,  3  ft. 
wide,  and  2  ft.  thick  at  $2  per  1,000  ft.,  board  measure. 

9.  My  salary  is  $1,200.  If  I  pay  30  per  cent,  of  it  for  board, 
20  per  cent,  of  the  remainder  for  rent,  15  per  cent,  of  the  residue  for 
clothes,  $71.20  for  books,  and  loan  40  per  cent,  of  the  remainder, 
what  per  cent,  of  my  salary  is  unexpended  ? 

10.  A  hare  is  75  of  her  own  leaps  ahead  of  a  hound,  and  she 
takes  5  leaps  for  every  3  the  hound  takes,  but  he  covers  as  much 
in  I  leap  as  she  does  in  2.  How  many  leaps  will  the  hound  take 
before  he  catches  the  hare  ? 


Subject  No.  4. 

LOGARITHMS  AND  ALGEBRA. 

1.  Simplify  : 

2a-(-2b-d)-  la-b-{2c-2d)\ 
Qa-  [4i-  ]ia-{Cm-^h)\] 

2a  -  [za  -  I2a-{2a  -  za-a )  [  J 
x  +  3     x-2  _Sx-b       1 
^'         ~T~     ~3"         \2~'^~r 

44'  +  17       3.r-10      ^ 

— +      =7 

x  +  ^  .V  +  .3 
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3.  [a)  Divide  75  into  2  parts  so  that  3  times  the    greater    may 
exceed  7  times  the  less  by  15. 

[b)  A  watch  gains  as  much  as  a  clock  loses,  and  1799  hours  by 
clock  =  1801  hours  by  watch.  How  much  does  watch  gain  and  clock 
{ose  per  hour  ? 

4.  Define  a  Logarithm.      What  is  the  characteristic  ? 

How  are  log.  sines,  tans,  etc.,  calculated  as  used  in  the  tables  ? 

Find  the  log.  sin  of  .3.5°  2i'  36". 

Find  the  angle  whose  log.  tan  =  10  .9205559. 

Find  the  logs,  of    .00764,  76432. 

5.  Show  that  every  quadratic  equation  can  be  put  in  the  form 
x-  +  px  +  q  =  0. 

Solve  : 

3.r-2    -  4.r  =  39 


1 


X  -  3 


+  2^    =  12 


Subject  No.  5. 
EUCLID. 


Book  L.  Prop.  16.  If  one  side  of  a  triangle  be  produced,  the 
exterior  angle  is  greater  than  either  of  the  interior  opposite  angles. 

Book  I.,  Prop.  29.  If  a  straight  line  fall  upon  two  parallel 
straight  lines,  it  makes  the  alternate  angles  equal  to  one  another, 
and  the  exterior  angle  equal  to  the  interior  and  opposite  upon  the 
same  side,  and  also  the  two  interior  angles  upon  the  same  side 
together  equal  to  two  right  angles. 

Book  I..  Prop.  32,  Cor.  i.  All  the  interior  angles  of  any  rec- 
tilineal figure,  together  with  four  right  angles,  are  together  equal 
to  twice  as  many  right  angles  as  the  figure  has  sides. 

Trisect  a  right  angle. 

If  in  the  sides  of  a  square,  at  equal  distances  from  the  four 
angles,  four  points  be  taken,  one  in  each  side,  the  figure  formed 
by  joining  them  will  also  be  a  square. 

Book  II.,  Prop.  III.  If  a  straight  line  be  divided  into  any  two 
parts,  the  rectangle  contained  by  the  whole  and  one  of  the  parts 
is  equal  to  the  rectangle  contained  by  the  two  parts,  together  with 
the  square  of  the  aforesaid  part. 
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Book  II..  Prop.  II.  To  divide  a  given  straight  line  into  two 
parts,  so  that  the  rectangle  contained  by  the  whole  and  one  of  the 
parts  shall  be  equal  to  the  square  of  the  other  part. 

Book  III..  Prop.  I,  Cor.  If  in  a  circle  one  straight  line  bisect 
another  at  right  angles,  the  centre  of  the  circle  is  in  the  line  which 
bisects  the  other. 

Book  III..  Prop.  22.  The  opposite  angles  of  any  quadrilateral 
figure  inscribed  in  a  circle  are  together  equal  to  two  right  angles. 

Book  III..  Prop.  36.  If  from  any  point  without  a  circle  two 
straight  lines  be  drawn,  one  of  which  cuts  the  circle  and  the  other 
touches  it.  the  rectangle,  contained  by  the  whole  line  which  cuts 
the  circle  and  the  part  of  it  without  the  circle,  shall  be  equal  to  the 
square  of  the  line  which  touches  it. 

Book  IV.,  Prop.  6.     To  inscribe  a  square  in  a  given  circle. 

Book  IV.,  Prop.  10.  To  describe  an  isosceles  triangle,  having 
each  of  the  angles  at  the  base  double  of  the  third  angle. 

Cpon  a  given  straight  line  describe  a  regular  octagon. 


Subject  No.  6. 
PLAXE  TRIGONOMETRY  AND  RULES  FOR  SPHERICAL. 

1.  Prove  that  sin  (90°  +  A)  =  cos  A 
and  that  cos  (90°  +  A)  =  -  sin  A. 

2.  Find  all  the  angles  between  o  and  900°  which  satisfy  the 
relation  tan  ^  =   1. 

3.  Find  the  number  of  degrees  in  the  angle  subtended  at  the 
centre  of  a  circle  whose  radius  is  10  feet  by  an  arc  9  inches  long, 

4.  If  D  be  the  number  of  degrees  contained  in  an  angle,  C  the 
number  of  grades  in  the  same  angle,  prove  that  D=C — iV  C,  and 
C  =  D  +  ^.  D. 

5.  What  form  the  sides  and  angles  of  a  spherical  triangle  ? 

6.  Show  that  the  three  angles  of  a  spherical  triangle  are  together 
greater  than  two  right  angles  and  less  than  six  right  angles. 

7.  Give  from   Napier's  Analogies  the  other  form  for 

tan  \  (A   +   13)     and  tan  ^  (A   -   B) 
tan  i  (a  +   h     and  tan  ^  (a  -   b. 


Subject  No.  7. 

MENSURATION. 

I.  The  base  of  the  Great  Pyramid  of  Egypt  is  a  square  of  764 
ft.  in  each  side;    find  the  number  of  acres  of  ground  covered  by  it. 


APPENDIX EXAMINATION    PAPERS.  193 

2.  The  sides  of  a  triangular  field  are  32.13,  ^3.96,  48.39  chains; 
find  the  area  of  the  field  in  acres. 

3.  The  diagonals  of  a  quadrilateral  enclosure  are  17.21  and  24.32 
chains,  and  the  angle  between  them  is  39°  14';  find  the  area  of  the 
enclosure,  true  to  the  hundredth  part  of  an  acre. 

4.  A  room  40  ft.  long,  22  ft.  wide,  and  15  ft.  high  has  four  win- 
dows on  one  side,  each  occupying  a  space  7  ft.  wide  and  13  ft.  high; 
two  doors,  each  4  ft.  9  inches  wide  and  8  ft.  high;  and  two  fire- 
places, each  5  ft.  8  inches  wide,  and  4  ft.  6  inches  high;  find  the 
number  of  square  yards  of  painting  required  for  the  walls,  allow- 
ing I  ft.  for  the  height  of  the  cornice  and  15  inches  for  the  skirting 
board. 

5.  The  parallel  sides  of  a  trapezoid  are  39  and  56  yards  and  the 
angles  which  the  other  two  sides  make  with  the  longer  side  are 
45°  and  57°,    Find  the  area. 


Subject  Xo.  8. 
LINEAR  DRAWING. 

1.  Draw  a  scale  of  5?  inches  to  a  mile  to  read  to  10  yards. 

2.  Construct  a  scale  of  miles  and  tenths  having  for  its  repre- 
sentative fraction  ^^^^jj- 

3.  Draw  4  parallel  lines  4.5  inches  long,  i-io  inch  apart — first. 
Dark;    second.  Fine;    third,  Simple  dotted;    fourth,  Chain  dotted. 

4.  Construct  an  equilateral  triangle  2.5  inches  high. 

5.  Construct  a  square  1.5  inches  in  side  and  describe  about  it 
a  circle  in  dots;  describe  two  other  circles  concentric  with  first, 
one  ~jj  inch  outside  and  the  other  ^-^  inch  inside. 

6.  Describe  a  circle  1.85  inches  in  diameter.  Assume  a  point 
1.5  inches  without  it  and  from  it  draw  a  tangent  to  circle. 


Subject  No.  9. 
GEOGRAPHY. 


1.  Name  the  oceans  of  the  world  and  the  directions  of  the 
chief  routes  of  travel. 

2.  Describe  the  chief  mountain  ranges  and  mention  any  special 
features  you  know  about  them. 

3.  Name  the  counties  and  districts  of  Ontario  which  border  on 
the  great  lakes  and  the  chief  harbors  in  each. 
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4.  Describe  the  motions  of  the  sun.  the  moon,  and  the  earth. 
How  do  they  influence  the  length  of  day  and  the  seasons  in  the 
several  parts  of  the  globe  ?  Explain  standard  time  and  its  advan- 
tages and  disadvantages. 

5.  Define  longitude  and  latitude:  from  what  points  are  dis- 
tances on  them  measured  ?  Are  they  natural  or  artificial  ?  Name 
and  describe  the  zones. 


Subject  No.  10. 
CANADIAN  HISTORY. 

1.  Give  the  boundaries,  the  Provinces,  and  the  area  of  the 
Dominion  of  Canada. 

2.  Give  date  of  capture  of  Quebec,  and  names  of  opposing 
parties  and  commanders. 

3.  Who  were  the  United  Empire  Loyalists,  and  where  did  they 
chiefly  settle  ? 

4.  At  what  date  and  under  what  authority  did  Parliamentary 
Government  begin  in  Canada,  and  give  date  and  place  of  meeting 
of  first  Parliament  of  Upper  Canada  ? 

5.  What  caused  the  war  of  1812  ?  Give  the  names  of  some  of 
the  battles,  and  the  respective  commanders  ? 

6.  When  were  Upper  and  Lower  Canada  united,  and  give  the 
terms  of  the  Union  ? 

7.  When  were  postage  stamps  introduced  in  Canada,  and  when 
did  Canada  get  the  control  of  the  post-offices  ? 

8.  Describe  some  of  the  steps  towards  Confederation,  naming 
some  of  the  leaders  of  both  parties  and  date  of  and  name  of  Act 
passed. 

9.  Name  first  Governor-General  of  the  Dominion  and  first 
Prime  Minister. 

10.  Name  some  of  the  principal  events  since  Confederation. 

11.  Give  the  boundaries  of  the  Province  of  Ontario. 

12.  Name  the  Prime  Ministers  of  Canada  since  Confederation. 
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FINAL     EXAMINATION. 


Subject  No.  i. 

GEOMETRY. 

Book  I.,  Prop.  47.  In  any  right  angled  triangle,  the  square 
which  is  described  upon  the  side  subtending  the  right  angle  is 
equal  to  the  squares  described  upon  the  sides  which  contain  the 
right  angle. 

The  diameters  of  a  parallelogram  bisect  each  other. 

Trisect  a  right  angle. 

If  in  the  sides  of  a  square,  at  equal  distances  from  the  four 
angles,  four  points  be  taken,  one  in  each  side,  the  figure  formed 
by  joining  them  will  also  be  a  square. 

Book  II.,  Prop.  II.  To  divide  a  given  straight  line  into  two 
parts,  so  that  the  rectangle  contained  by  the  whole  and  one  of  the 
parts  shall  be  equal  to  the  square  of  the  other  part. 

Book  III.,  Prop.  I,  Cor.  If  in  a  circle  one  straight  line  bisect 
another  at  right  angles,  the  centre  of  the  circle  is  in  the  line  which 
bisects  the  other. 

Book  III.,  Prop.  22.  The  opposite  angles  of  any  quadrilateral 
figure  inscribed  in  a  circle  are  together  equal  to  two  right  angles. 

If  this  be  so,  show  that  a  circle  may  be  described  about  it,  and 
find  its  centre  and  radius. 

Book  IV.,  Prop.  6.    To  inscribe  a  square  in  a  given  circle. 

Book  IV.,  Prop.  10.  To  describe  an  isosceles  triangle,  having 
each  of  the  angles  at  the  base  double  of  the  third  angle. 

Upon  a  given  straight  line  describe  a  regular  octagon. 

Book  VI.  Define  "  Similar  rectilineal  figures,"  "  Reciprocal 
figures,"  "  Extreme  and  Mean  ratio." 

Book  VI.,  Prop.  6.  If  the  two  triangles  have  one  angle  of  the 
one  equal  to  one  angle  of  the  other,  and  the  sides  about  the  equal 
angles  proportionals,  the  triangles  shall  be  equiangular,  and  shall 
have  those  angles  equal  which  are  opposite  to  the  homologous 
sides. 

Prop.  19.  Similar  triangles  are  to  one  another  in  the  duplicate 
ratio  of  their  homologous  sides. 
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Subject  No.  2. 
ALGEBRA. 

1.  Extract  the  square  root  of: 

4.r^  -  4x^  +  ox-  -  2.r  4- 1 
and  the  cube  root  of  10980.64:5048. 

2.  Solve:         7.v--3Ar  =  160  (a) 

(3.r-2)  (^-1)  =  14  (b) 

3.  The  product  of  two  numbers  is  750  and  the  quotient  when 
one  is  divided  by  the  other  is  3  .    Find  the  numbers. 

4.  When  are  quantities  in 

(a)  Arithmetical  progression. 

(b)  Geometrical  progression. 
Give  examples. 

5.  Show  how  many  terms  of  3,  4,  5,  etc.,  make  25. 
Sum  to  infinity  :  0 — h  +   ..V  —  r^jn 


Subject  No.  3. 
TRIGONOMETRY  (PLANE  AND  SPHERICAL). 

1.  Prove  the  truth  of  the  following  rule  in  surveying:  Take 
yrryTi  °^  the  square  of  the  distance  in  chains  and  it  will  give  the 
correction  for  curvature  in  inches. 

2.  The  sun's  distance  from  the  earth  being  24.000  times  the 
earth's  radius,  find  (in  seconds)  the  earth's  apparent  diameter  as 
seen  from  the  sun. 

3.  The  sine  of  a  certain  angle  is  'i.  Find  the  other  trigonome- 
trical ratios  of  the  angle. 

4.  Give  the  definition  of  sphere,  pole,  great  and  small  circle  and 
spherical  polygon. 

_  ,       .  A        I  (sin  (s — b)  sin  (s — c) 

5.  Prove  that  tan      ,  =  J  ^ -. — ; -— . 

•J      \  '       sm  5  sm  (s — a) 

6.  Prove  that  tan  *  (^  +Z?)  =  -  — t  i"~tl  cot-^ 

cos  ^  (a +  6)  2. 

7.  In  a  right  angled  Spherical  Triangle,  given  rr  =  37°  48'  12", 
6  =  59' 44'  16',  C  =  9o\     Find  c, /I  and  ^. 

8.  In  an  oblique  angled  spherical  triangle,  given  a  =  68°  20'  25", 
b  =  52'  18'  15",  C  ^  1 17'  12'  20".     Find  A  and  B. 
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Subject  No.  4. 
MENSURATION  AND  LAYING  OUT  LAND. 

1.  The  sides  of  a  quadrilateral,  taken  in  order  are  75,  55,  60,  and 
40  inches,  and  the  angle  between  the  first  two  sides  is  74°  40'  15"; 
show  that  the  figure  may  be  inscribed  in  a  circle,  and  find  its  area 
in  square  feet. 

2.  The  sides  of  a  triangular  field  are  32.13,  33.96,  48.39  chains; 
find  the  area  of  the  field  in  acres. 

3.  Two  sides  of  a  parallelogram  are  10.62  and  15.35  chains,  and 
the  angle  between  them  is  30°.     Find  the  area. 

4.  One  side  of  a  quadrilateral  field  is  ii.i  chains  and  the  per- 
{.endiculars  from  the  opposite  corners  are  3.52  and  5.95  chains; 
the  foot  of  one  perpendicular  is  distant  i.i  chains  from  one  end 
of  the  given  side  and  the  foot  of  the  other  3.65  chains  from  the 
other  end.     Find  the  area. 

5.  Let  DA  bear  S.  20^°  W.  ;  AB,  N.  511°  W.,  8.19  chain  B.C. 
N.  73^°  E.,  and  let  it  be  required  to  part  off  two  acres  by  a  line  fence 
D.C.  running  N.  45°  W. 

6.  What  is  a  traverse  table  ?  Explain  fully  how  you  would  use 
Such  a  table  to  calculate  the  area  of  an  irregular  field.  What  means 
does  such  a  table  afford  to  enable  you  to  check  the  accuracy  of  the 
work  as  you  progress  ? 

7.  Let  BA  bear  S.  30°  E.,  BC  N.  80°  E.,  and  a  fence  be 
required  to  run  from  some  point  in  BA  a  due  north  course  and  to 
part  off  one  acre.  Required  the  distance  from  the  point  B  to  the 
point  F,  whence  it  must  start. 

8.  A  field  is  bounded  thus  N.  14"  W.,  15.20  chains,  N.  70^°  E., 
20.43  ;  S.  6°  E.,  22.76  ;  N.  86^  W.,  18.00.  A  spring  within  it  "bears 
from  the  second  corner  S.  75°  E.  7.90.  It  is  required  to  cut  off  ten 
acres  from  the  west  side  of  the  field  by  a  straight  fence  through  the 
spring.  How  far  will  it  be  from  the  first  corner  to  the  point  at  which 
the  division  fence  meets  the  fourth  side  ? 

9.  AB  bears  N.  13°  W.,  12.50  chains  ;  BC  N.  89°,  E.  16.48 
chains,  CD,  S.  13°  E.  4.83.  DA  is  a  curved  line  having  a  radius  of 
1584  feet.  You  are  required  to  divide  the  field  into  two  equal  parts 
by  a  line  drawn  parallel  to  AB  and  find  area  of  field. 

10.  What  is  Simpson's  rule  for  areas  of  irregiular  figures  ? 
Illustrate  and  prove  the  truth  of  it. 
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Subject  No.  5. 
DESCRIPTIONS  BY  METES  AND  BOUNDS. 

1.  Correct  the  errors  in  this  description: 

Description  of  five  acres  of  land,  being  part  of  Township  Lot 
123.  Commencing  at  the  north-east  angle  of  said  half  acre  or 
north-west  angle  of  John  Smith's  lot;  thence  south  to  the  Portage 
Road,  10  chains;  thence  west  along  said  road  5  chains;  thence 
north  along  J.  Roe's  property,  10  chains  to  stone;  thence  N.  10° 
E.  5  chains,  to  the  place  of  beginning. 

2.  Give  some  cases  in  wliich  it  would  be  best  to  omit  magnetic 
bearings  and  the  term  more  or  less. 

3.  Give  description  by  metes  and  bounds  of  the  property  A,  B, 
C,  D,  E.  F  shown  in  diagram,  assuming  bearings  and  distances 
where  not  given. 
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Give  description  of  the  centre  twenty-five  acres  of  the  double 
front  lot  in  dias^ram.  for  tax  title. 
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Subject  No.  7. 
CURVES. 

1.  Explain  the  following  terms: 

Angle  of  Intersection  ;  Deflection  Angles;  Tangent  Points; 
Simple  Curve;  Compound  Curves;  Reversed  Curves;  Radius  of 
Curve. 

What  is  meant  by  the  expression,  "A  five  degree  curve"? 

2.  Given  angle  of  intersection  =31°  16'  and  tangent  =950.  Find 
the  radius. 

3.  (a)  How  do  you  find  the  length  of  a  curve,  angles  of  inter- 
section and  deflection  being  given  ?  (b)  Given  1=8°  32'  and 
D=i°.     Find  the  length  of  curve. 

4.  Given  angle  of  intersection  =80° ; 
point  of  intersection  at  station  2048+30. 
E  C  ? 

Plot  the  curve  and  tangents  on  a  scale  of  400  feet  to  one  inch, 
showing  chainage  at  B  C,  E  C  and  length  of  curve. 

What  angle  would  you  turn  of¥  the  tangent  at  the  B  C  to  fix 
the  first  even  station  beyond  the  B  C  on  the  curve  ? 

:;.  Given  the  perpendicular  distance  between  two  parallel  tan- 
gents =  12  and  the  distance  between  two  tangent  points  =  200, 
determine  radius  of  reversing  curves  connecting  them. 


degree  of  curve  =3°  20'; 
Where  are  the  B  C  and 
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Subject  No.  8. 
PRACTICAL  ASTRONOMY. 

1.  Define  Azimuth  circle.  Polar  distance,  Hour  angle  and  Co- 
declination. 

2.  Describe  the  process  for  taking,  with  a  transit,  at  night,  obser- 
vation for  altitude,  of  a  star  at  its  meridian  passage,  and  define 
corrections  necessary  for  calculation  of  latitude  of  place  of  obser- 
vation. 

3.  Convert  id.  iih.  40m.  A.M.  August,  and  October  Qd.  loh. 
im.  P.M.  Civil  Time  into  Astronomical  Time. 

4.  When  in  latitude  48°  51"  N.  the  sun's  declination  is  18°  30' 
N.,  and  its  altitude  52°  35s.,  what  is  its  azimuth  from  the  north  ? 

5.  Find  hour  of  observation  in  mean  time  at  which  the  altitude 
of  Procyon  was  28°  10'  13"  when  east  of  the  meridian  in  latitude 
7°  45'  N.,  its  dechnation  being  5°  41'  52"  S.,  its  right  ascension 
7°  29'  30"  and  that  of  the  mean  sun  at  mean  noon  11°  4'  40". 

6.  The  sun's  right  ascension  and  declination  on  the  8th  Sep- 
tember. 1854.  II  hrs.  6  min.  30.79  sec.  and  5"  43'  52"  4  N.,  what 
v.ill  be  its  longitude  and  the  obliquity  of  the  ecliptic  ? 


Subject  No.  9. 
SURVEY  ACT. 


1.  Who  may  act  as  a  Land  Surveyor  in  Ontario  ? 

2.  When  may  Municipal  Councils  have  boundaries  of  lots  ascer- 
tained and  marked  ? 

3.  What  is  meant  by  a  "  Governing  Line  ?" 

4.  What  is  a  "  proof-line  ?"  and  when  should  it  be  used  ? 

5.  What  is  understood  by  the  "  front  "  of  a  concession  ?  and 
what  is  a  "  single  front  "  concession  ? 

6.  What  is  meant  by  "  double  front "  concessions  ?  When  was 
the  system  introduced  ?  and  how  are  lines  to  be  run  in  these  con- 
cessions ? 

7.  Describe  the  sectional  system  of  survey,  when  was  it  intro- 
duced ?  and  how  are  lines  to  be  nm  therein  ? 

8.  How  are  lines  to  be  run  in  Muskoka  and  Parry  Sound  Dis- 
tricts and  country  adjacent  thereto  ? 

9.  W'hcn  post  between  lots  is  lost,  how  do  you  establish  point  ? 

10.  How  are  lines  to  be  run  in  those  townships  where  side  lines 
of  lots  were  run  in  ririginal  survey  ? 

IT.  Oral  examifiation. 
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Group  No.  io. 

(a)  the  mines  act. 

1.  What  may  the  dimensions  of  a  mining  location  be  in  :  (a)  un- 
surveyecl  territon-;  (b)  surveyed  townships.  Give  all  the  cases 
which  may  occur. 

2.  Distinguish  between  a  mining  location  and  mining  claim. 
Explain  how  to  seciu-e  a  mining  location  and  mining  claim. 

3.  Make  a  plan  on  a  scale  of  10  chains  to  an  inch  of  a  mining 
location  lying  on  the  south-easterly  shore  of  a  lake,  shore  line  bears 
north  7°  30'  east,  magnetic  where  the  magnetic  variation  is  8'  to 
the  west. 

(b)  THE  REGISTRY  ACT.  ■ 

1.  Give  form  of  surveyor's  certificate  to  a  plan  of  sub-division 
for  registration  purposes. 

2.  Where  land  is  surveyed  and  sub-divided  for  the  purpose  of 
being  sold  in  lots  by  reference  to  a  plan,  when  must  the  plan  be 
registered,  who  shall  sign  it,  what  scale  must  it  be  drawn  to,  and 
what  information  must  the  plan  contain  ? 

(c)  THE  DITCHES  AND  WATERCOURSES  ACT. 

I.  "A"  is  the  owner  of  Lot  i.  Concession  2,  in  the  Township 
of  "  Z."  He  is  desirous  of  draining  his  land,  and  it  is  found  neces- 
sary to  continue  the  ditch  through  the  following  lands:  Lots  2,  3, 
4,  5.  and  6.  in  Concession  2,  owned  by  B,  C,  D,  E,  and  F,  respect- 
ively, across  the  road  allowance  between  Concessions  2  and  i,  in 
said  township  and  through  lots  6  and  7  in  Concession  i,  owned 
by  G  and  H,  respectively,  to  a  natural  outlet. 

Explain,  step  by  step,  the  procedure  "  A  "  will  require  to  take 
in  order  to  have  an  award  made  by  the  engineer.  Cost  of 
ditch,  $980. 

(d)  the  DRAINAGE  ACT. 

1.  Explain  the  following  expressions  and  words:  Initiating 
Municipality,  Maintenance,  Suflficierit  Outlet,  Owner. 

2.  What  persons  are  qualified  under  this  Act  to  petition  for  the 
construction  of  drainage  work.  What  number  is  required  to  begin 
proceedings.    Give  all  the  cases. 
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3.  What  do  you  understand  by  the  terms:  Benefit,  Injuring 
LiabiUty.  Outlet  LiabiHty.  How  is  the  assessment  for  the  last  two 
determined. 

4.  What  is  the  first  duty  of  an  engineer  appointed  under  this 
Act  ? 

5.  Prepare  a  report,  sketch  plan  and  assessment  for  the  pro- 
posed improvement  of  Lots  i,  2,  3,  4,  5,  in  Concessions  Numbers 
1  and  2,  Township  of  "  A,"  by  the  deepening,  etc.,  of  Bear  Creek, 
in  which  all  classes  of  assessment  occur. 


Subject  Xo.   ii. 

LEVELLIXG. 

1.  Define  the  following  terms  with  sketch,  if  possible: 

Apparent  Level,  True  Level,  Datum  Line,  Bench  Mark.  Height 
of  Instrument.  Back  Sight.  Fore  Sight.  Intermediates.  Five  Per 
Cent.  Grade.  One  Hundred  Per  Cent.  Grade,  i  in  16  Grade.  Turn- 
ing Point,  Refraction. 

2.  State  with  diagram  (a)  how  to  adjust  a  level,  (b)  how  a  level- 
ling staff  is  constructed,  (c)  how  a  field  book  is  prepared  and  levels 
reduced  when  back  sights,  fore  sights,  intermediate  sights,  and 
turning  point  sights  are  taken. 

3.  Prove  that  the  difference  between  true  and  apparent  level 
is  equal  to  the  square  of  the  distance  between  the  points. 

4.  If  you  are  preparing  a  profile  for  a  case  in  court,  would  you 
have  the  horizontal  and  vertical  scales  the  same  or  different,  and 
if  diflPerent  what  should  the  ratio  of  the  one  to  the  other  be  and 
why  ? 

5.  What  is  the  difference  between  true  and  apparent  level  at 
the  distance  of  3.100  feet  ? 

6.  Required  the  diflference  between  true  and  apparent  level,  for 
a  distance  of  140  chains. 

7.  How  would  you  eliminate  error  in  adjustment  of  level  and 
corrections  for  refraction  and  curvature  of  the  earth  in  running  a 
line  of  levels  in  the  field,  without  calculations  ?  Give  reason  for 
same. 


APPENDIX EXAMINATION  PAPERS.  2  C 

Subject  No.  12. 
PRINCIPLES  OF  EVIDENCE. 

1.  What  do  you  understand  by  the  word  "Evidence"? 

2.  What  is  the  "best  evidence"?  "primary  evidence"?  "  sec- 
ondarv  evidence  "?  Explain  under  what  conditions  the  latter  is 
admissible. 

3.  Assuming  you  have  good  grounds  to  expect  material  evi- 
dence may  be  had  from  certain  documents  in  the  hands  of  the  (a) 
adverse  party,  (b)  a  stranger.  What  steps  Avould  you  take  and  by 
what  means  would  you  insure  an  examination  of  them  ? 

4.  What  is  hearsay  evidence  and  when,  if  ever,  is  it  allowable  ? 

5.  What  is  an  affidavit  ?  Give  its  essential  parts,  illustrating 
youi  reply  by  an  affidavit  to  a  post. 


Subject  No.  14. 
GEOLOGY  AND  MINERALOGY. 

1.  Name  the  thirteen  characteristic  elements  most  important 
in  rocks. 

2.  Name  the  three  classes  of  minerals  which  are  the  principal 
constituents  of  rocks,  and  give  two  or  more  examples  of  each. 

3.  Name  the  two  classes  into  which  rocks  may  be  conveniently 
divided  and  give  three  examples  of  each. 

4.  Distinguish  between  Calcite,  Dolomite,  and  Hydraulic  Lime- 
stone. 

5.  Define  Tavertine  and  manner  of  formation. 

6.  Define  Stratification,  Layer,  Stratum,  Formation,  Seam, 
Joint,  Fault  Folds.  Dislocations,  Dip,  Strike,  Anticlinal,  Syn- 
clinal, Conformable.  Fossils,  Dike. 

7.  Name  the  six  ages  into  which  the  formation  of  the  earth's 
crust  is  divided. 

8.  Name  in  order,  about  eighteen,  of  the  formations  in 
Ontario. 

9.  Give  a  short  account  of  the  following  formations:  Huronian, 
Trenton,  Utica,  Hudson  River,  and  Corniferous.  giving  economic 
products  and  fossils,  etc.,  etc. 

10.  What  is  Gypsum  ?  Where  is  it  found  in  C)ntario  ?  Explain 
its  origin  and  some  of  its  uses. 
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11.  Describe  the  Glacial  Period,  as  to  its  Source,  Geological 
Distribution.  Materials,  and  Course  of  Travel. 

12.  Give  a  short  Geological  description  of  tlie  surface  of  On- 
tario, north  of  Lakes  Huron  and  Superior. 

13.  Name  the  valuable  minerals  and  metals  found  in  the  part 
of  Ontario  mentioned  in  question   12. 

14.  Give  a  list  of  the  principal  economic  minerals  and  metals 
mined  in  Ontario. 


Subject  Xo.  15. 
BOTANY  AND  THE  FOREST  FLORA  OF  CANADA. 

1.  Describe  the  functions  of  leaves.     How  are  they  classified  ? 
Draw  and  describe  any  Canadian  leaf  you  know. 

2.  What  elementary  substances  should  the  soil  contain  for  the 
nourishment  of  plants  ? 

3.  What   is  the   difference  between  underground    stems    and 
root-s  ? 

4.  Name   six    trees   of    Ontario.      State    their    varieties    and 
economic  uses.     Number  them  in  order  of  value. 
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61  Walton  St 14th  Nov.,  1848 

D.L.S. 

Rorke,  Louis  \^alentine,  Sudbury 14th  April,  1890 

D.L.S. 

Ross,  George,  Welland loth  July,  1879 

B.A.Sc.  (McGill),  D.L.S. 

^Rubidge,  Tom    S.,    Cornwall 9th  Feb.,  1849 

D.L.S.,  Asst.  Eng.  Dept.  Rys.  and  Canals. 

Russell,  Alexander  Lord,  Port  Arthur i6th  April,  1873 

D.L.S. 

Sankey,  Villiers,  Toronto,  City  Hall nth  Jan.,  1878 

Grart.  R.I.E.  Coll.,  D.L.S.,  City  Surveyor. 

Saunders,  Bryce  Johnston,  Fort  William 7th  Jan.,  1885 

B.A.Sc.  (McGill),  D.L.S. 

Scane,    Thomas,    Ridgetown 7th  Jan.,  1865 

D.L.S. 

*Schofield,  Milton  C.,  Guelph 28th  Sept.,  1843 

D.L.S. 

Schwitzer,  John  Edward,  Rat  Portage i6th  Nov.,  1896 

B.A.Sc.  (McGill.) 

Seager,  Edmund,  Rat  Portage 8th  July,  1861 

D.L.S. 

Selby,  Henry  Walter.  Dinorwic,  C.  P.  Ry 8th  Jan.,  1876 

D.L.S. 

Sewell,    Henry    DeQuincv,    Rat   Portage 9th  July,  1885 

D.L.S.,  A.M.I.C.E. 

Silvester,  George  Ernest,  Sudbury 12th  Nov.,  1892 

Grad.  S.P.S 

Sing,  Josiah  Gershom,  Meaford,  P.O.  Box  3 9th  Jan,,  1879 

D.L.S. 

Smith,  Angus,  Ridgetown 14th  April,  1896 

Grad.  S.P.S. 

Smith,   George,  Woodville,   Box   yy 7th  April,  1881 

Engineer  for  Co.  Victoria  and  four  Townships. 

Smith,  Henry,  Toronto,  CroWn  Lands  Dept. .  .8th  Nov.,  1861 

Snpt.  Colonizatiou  Roads,  D.L.S.,  Mem.  Can.  Soc.  C.E. 

Speight,  Thomas  Bailey,  Toronto, 

Yonge  St.  Arcade 6th  Jan.,  1882 

D.L.S. 

Squire,  Richard  Herbert,  Brantford, 

30  Arthur  st 14th  April,  1896 

B.A.  Sc.  (Toronto  University.) 

Steele,  Edward  Charles.  Port  Arthur gth  A^jril,  1889 


ASSOCIATION   OF   ONTARIO   LAND   SURVEYORS. 
NAME  AND   P.O.   .\DDRESS.  DATE   OF   ADMISSION    BY   BOARD. 

Stewart,  Elihu,  Collingwood 8th  April,  1872 

D.L..S. 

♦Stewart,  George  Alexander.  Calgary,  Alta. ..  .8th  July,  1852 

D.L.S. 

Stewart.  John,  Montreal nth  Nov.,  1887 

D.L.S. 

Stewart,  Walter  Edgar,  Aylmer 12th  April,  1892 

*Strange.  Henrv,  Rockwood 30th  Nov.,  1838 

D.L.S..  C.E 

Tiernan,  Joseph  Martin,  Tilbury  Centre 7th  Jan.,  1886 

Traynor,   Isaac,   Dundalk i6th  April,  1873 

D.L.S. 

Turnbull,  Thomas,  Winnipeg,  Man., 

C.  P.  R.    Office 6th  July,  1878 

D.L.S.,  C.E.  (Toronto  University).  ' 

Tyrrell,  James  Williams,  Hamilton, 

42  James  st.  n 8th  April,  1885 

Co.  Eng.  for  Wentworth,  C.E.  (Toronto  University),  D.L.S. 

*Unwin,  Charles,  Toronto,  126  Seaton  st 12th  April,  1852 

D.L.S. 

Ure,  Frederick  John,  Woodstock 7th  April,  1887 

C.E. 

\'an  Buskirk,  William  Fraser,  Stratford 7th  April,  18S8 

Grad.  R.  M.  Coll. 

\an  Nostrand,   Arthur  J.,  Toronto, 

Yonge  St.  Arcade 30th  Oct.,  1882 

D.L.S. 

Wadsworth,  Vernon  Bayley,  Toronto, 

103  Bav  st 9th  April,  1864 

D.L.S. 

Waener,  William.  Ossowo,  Man 13th  April,  1858 

'^  D.L.S. 

Walker.  Alfred  Paverlev.  Toronto,  Room  508. 

Union  Station,  C.  P.  Rv.,  Eng.  Office 6th  Jan.,  1882 

D.L.S..  Mem.  Can.  Soc.  C.E. 

Wallace,  Charles  Hugh, 

36  Dame  St.,  Dublin,  Ireland 9th  Nov.,  18S9 

D.T.S.,  C.E.  (Trin.  Coll.,  Dublin), 

Wallace,  James  Nevin,  Hamilton, 

119  Hunter  St.  N 21st  Feb.,  1898 

B.A.,  B.E.  (Trin.  Colh'KC,  Duldin). 

Ward,  Archeson  Thomas,  Toronto, 

Yonge  St.  Arcade loth  April,  1897 

Warren,  James,  Walkerton,  Box  190 7th  Oct..  1864 
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Watson,  John  McCormack,  Orillia, 

P.O.  Box  224 13th  April,  1892 

*Weatherald,  Thomas,  Goderich, 

P.O.  Box  273 I2th  Jan.,  1856 

D.L.S.,  C.E. 

West,  Robert  Francis.  Orangeville 7th  April,  1881 

Wheelock,  Charles  Richard,  Orangeville 7th  Jan.,  1886 

Treasurer  County  of  Dufferln. 

Whitson,  James  Francis,  Toronto, 

Crown  Lands  Dept 9th  Jan.,  1886 

Wicksteed,  Henry  King,  Cobourg 7th  Jan.,  1886 

D.L.S.,  C.E. 

Wiggins,  Thomas  Henry,  Cornwall loth  Nov.,  1891 

Grad.  S.P'S.,  D.L.S. ,  Town  Engineer. 

Wilde,  John  Absalom,  Sault  Ste.  Marie 9th  April,  1889 

Wilkie,  Edward  Thomson,  Carleton  Place. ..  nth  April,  1891 

D.L.S. 

Williams,  David,  Kingston,  220  Queen  St 9  April,  1864 

D.L.S. 

♦Winter,  Henry,  Thornyhurst nth  Julv,  1853 

D.L.S.,  C.E. 

*Wood,  Henry  O.,  Billings'  Bridge loth  Oct.,  1855 

D.L.S. 

*Yarnold,  \\'illiam  Edward,  Port  Perry, 

P.O.  Box  44 ' 7th  April,  1854 

D.L.S. 
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REGISTERED  AND  WITHDRAWN. 


The    names   of   those   who   have   become    "  Associates  "    under   By-law    No.    39   are 

marked*. 


NAME   AND    P.O.    ADDRESS.  DATE   OF  ADMISSION    BY    BOARD. 

Anderson,  John  Drummond,  Trail,  B.C 13th  April,  1892 

Apsev,  John  Fletcher,  Cumberland, 

Queen  Citv  Hotel,  Md 6th  Jan.,  1886 

Grad.  S.P.S 

Aylsworth,  Charles  Fraser,  sr.,  Madoc  2nd  April,  1861 

D.L.S. 

Blake,  Frank  Lever,  Toronto, 

Meteorological  Office    13th  April.  1875 

D.L.S. 

Bell,  Andrew,  Almonte : 6th  Oct.,  1866 

D.L.S. 

"-■'Bolton,  Jesse  Nunn,  264  Major  St.,  Toronto 6th  April,  1867 

D.L.S. 

Booth,  Charles  Edward  Stewart, 

Westmount,  P.Q 6th  April,  1882 

Bowman,  Arthur  Meyer,  Mahan, 

Beaver  Co.,  Pa. nth  Nov.,  1887 

Grad.  S.P.S.,  Staff  of  U.S.  Engineers. 

Bowman,  Franklin  Meyer,  Bellevue, 

Allegheny  Co.,  Pa^. nth  April,  1892 

Grad.  S.P.S. ,  Engineer  Structural  Iron  Works. 

Bradv,  James,  Victoria,  B.C.,  Box  815 15th  Julv,  1862 

M.E. 

Burnet,  Hugh,  Victoria,  B.C 5th  April,  1887 

P.L.a.  (B.O. 

Cambie,    Hcnrv   John,   Vancouver,    B.C 8th  July,  1861 

P.L.S.  (B.C.). 

Coleman,  Richard  Herbert,  Toronto,  Canada 

Co.  Offices,  Imperial   Bank  Chambers.  ..  .6th  Oct.,  1877 

Drewry,  William  Stewart,  Ottavi^a, 

Dept.  of  the  Interior 5th  April,  1883 

D.L  s. 

Edwards.  George,  Thurso,  Que 6th  Jan.,  1866 

D.L.S. 
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♦Ellis,  Henry  Disney,  Kuching,  Sarawak, 

Borneo 7th  April,  1877 

D.L.S.,  Commr.  of  Pub.  Works  and  Surveys. 

Galbraith,  John.  Toronto, 

School  of  Prac.  Science 13th  April,  1875 

M.A.,  D.L.S.,  Prof.  Engineering,  S.P.S. 

Gibson,   George.  St.   Catharines loth  April,  i860 

D.L.S. 

*Gilmore,  Robert,  Toronto.  294  Huron  st.  .  .  .nth  April,  1856 

D.L.S.,  C.E 

Green,  Thomas  Daniel,  Ottawa, 

Dept.  of  Indian  Afifairs 7th  Jan.,  1885 

D.L.S. 

♦Harris,  John  Walter,  Winnipeg, 

Assm't   Com.   Dept 6th  Oct.,  1866 

P.L.S.  (Man.),  D.L.S. 

Henderson.  Eder  Eli.  Henderson  P.O., 

■Maine    7th  April.  1887 

Grad.  S.P.S. 

Hermon,  Ernest  Bolton.  X'^ancouver.  B.C 7th  Oct.,  1885 

P.L.S.  (B.C.),  D.L.S. 

Innes,  William  Livingstone,  Simcoe, 14th  April,  1892 

C.E.  (Toronto  Univ.) 

Jephson,  Richard  Jermv.  Calgary.  Alta 7th  April,  1877 

P.L.S.  (B.'c.),  D.L.S. 

Johnson,  Sydney  IMunnings.  Greenwbod,  B.C.  .9th  Nov.,  1895 

Johnston,  Robert  Thornton, 

944  Amsterdam  ave.,  New  York,  N.Y 9th  April,  1899 

Kains,  Tom,   Victoria,   B.C nth  Julv,  1873 

D.L.S.,   P.L.S.  (B.C.). 

'■'Klorz,  Otto  Julius,  Ottawa,  437  Albert  st 6th  Jan.,  1876 

C.E.  (Micb.  Univ.),  Dominion  Topographical  Surveyor. 

Lane,  An^drew,  Sparrow's  Point,  Md 4th  April,  1895 

Grad.  S.P.S.,  Draftsman  Maryland  Steel  Co. 

Lendrum,  Robert  Watt, 

South  Edmonton.  Alta 8th  Jan.,  1874 

D.L.S. 

Livingstone,  Thomas  Chisholm, 

Winnipeg.  Man loth  Jan.,  1859 

D.L.S. 

MacLeod.  Henry  Augustus  F.,  Ottawa, 

340  Cooper  st nth  Oct.,  1856 

C.E.,  D.L.S. 
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*McMullen,  William  Ernest,,  St.  John,  N.B.  .nth  Nov.,  1892 

Asst.  Eng.  C.  P.  Ry. 

Magrath,  Charles  Alexander,  Lethbridge,  Alta.  .  ist  Nov..  1881 

B.A.Sc.  (McGlll),  D.L.S.,  P.L.S.  (B.C.). 

Moore,  Thos.  Alexander,  London  South.  ...  12th  Nov.,  1892 

Munro,  John  Vicar,  New  York,  N.Y., 

359  West  31st  St 9th  April,  1895 

Pearce,  William,  Calgary,  Alta 12th  Oct.,  1872 

D.L.S..  P.L.S.  (B.C.). 

Ponton,  Archibald  William.  Ottawa. 

Dept.   of  Interior 9th  April,  1880 

D.L.S. 

Pope,  Robert  Tyndall, Ireland 13th  April,  1875 

C.E.,  D.L.S. 

Purvis,  Frank,  Mesa  City,  Arizona 7th  April,  1875 

Reid,  James  Hales,  BoWmanville,  Box  35 6th  Oct.,  i86a 

C.E.,  F.G.S. 

Reid.  John  Lestock,  Prince  Albert,  Sask 8th  April,  1870 

D.L.S. 

Reiffenstein,  James  Henry,  Ottawa, 

Dept.  of  the  Interior    '. i6th  April,  1873 

D.L.S. 

Reilly,  William  Robinson,  London, 

361    Simcoe    st 7th  April,  1881 

D.L.S.,  P.L.S.  (Man.) 

Rogers.  Richard  Birdsall,   Peterborough 9th  Jan..  1879 

B.A.Sc.  (McGlll),  D.L.s" 

Ross.  Joseph  Edmund,  New  Westminster, 

B.C nth  Nov..  1890 

P.L.S.  (B.C.). 

Sanderson,  Daniel  Leavens,   Coral,  Mich 4th  Oct..  1882 

Shaw,  Charles  /Eneas,  Greenwood,   B.C 6th  Oct.,  1877 

P.L.S.  (B.C.). 

Sherman,  Ruvter  Stinson,  \'ancouver,  B.C.  .  12th  April,  1890 

P.L.S.  (B.C.). 

Simpson.  George  Albert.  Winnipeg  Man 7th  Oct..  1864 

f.E.,  D.L.S.,  M.P. 

Sprv,  William,  Toronto 19th  July,  185S 

C,E..  D.L.S. 

♦Stewart.  Louis  Beaufort,  Toronto, 

School   of   Prac.    Science 6th  April.  1882 

Dominion  Topofrrai>liicjil  Surveyor,  Lcct.  in  Siirveylnft. 

Strathern,   John,   Vancouver.    B.C 5th  Oct..  1876 

P.L.S.  (B.C.).  D.L.S. 
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'■^Taylor,  William  Verner,  Anaconda,  B.C 7th  Nov.,  1896 

Grad.  S.P.S 

Tracey,  Thomas  Henry,  Vancouver,  B.C 8th  April,  1870 

P.L..S.  (B.C.),  C.E.,  D.L.S. 

Vicars,  John  Richard  Odium,  Kamloops,  B.C.  .5th  Jan.,  1887 

D.L.S.,  P.L.S.  (B.C.). 

Weekes,  Abel  Seneca,  Westaskiwin,  Alta. .  .  .12th  April,  1890 

D.L.S. 

Wheeler,  Arthur  Oliver,  New  Westminster, 

B.C 8th  July,  1881 

P.L.S.  (B.C.),  D.L.S. 

Willson,  Alfred,  Toronto,  Can.  Co.  Offices, 

Imperial  Bank  Chambers 6th  Oct.,  1866 

D.L.fS.,  Couinilsslouer  Canada  Company. 

Wilkins,  Frederick  William,  Ottawa, 

Dept.  of  the  Interior 6th  Jan.,  1877 

Doiniuion  Topographical  Surveyor. 


SUMMARY. 

Active  members   subject   to   dues 202 

Active  members  exempted  from  dues 20 

Withdrawn  from  practice  (including  8  Associates) 61 

Dead   26 

Total  number  enrolled  since  incorporation 309 
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OBITUARY. 


FREDERICK  LUCAS  FOSTER. 

Our  Vice-President  Frederick  Lucas  Foster,  whose  decease  we  re- 
cord with  deep  regret,  was  the  son  of  Mr.  Colley  Foster,  Barrister,  and 
grandson  of  Colonel  Foster,  sometime  Commander  of  Her  Majesty's 
forces  in  Upper  Canada.  He  was  born  in  Toronto,  on  February 
2 1  St,  T842.  After  receiving  his  early  education  at  Upper  Canada 
College,  he  was  for  some  time  attached  to  the  Military  School  in 
Toronto,  and  was  a  member  of  the  Trinity  College  Rifle  Corps. 
Having  decided  to  embrace  the  profession  of  Land  Surveyor,  he  was 
apprenticed  to  Mr.  Charles  Unwin,  his  cousin,  on  October  nth, 
1858,  and  during  his  apprenticeship  he  was  frequently  occupied  on 
government  work  with  his  eminent  master.  After  completing  his 
course  with  Mr.  Unwin,  and  passing  the  requisite  examination,  he 
was  sworn  in  as  a  Provincial  Land  Surveyor  on  April  9th,  1863.  He 
commenced  his  professional  career  at  Windsor,  Ontario,  in  1865.  A 
good  deal  of  Township  work  was  entrusted  to  him,  and  the  Govern- 
ment also  employed  him  on  the  survey  for  defining  the  boundary 
between  Canada  and  the  United  States  along  the  St.  Clair  River. 
He  was  a  member  of  the  Council  of  Ontario  Land  Surveyors  from 
1895  to  i8gg.  Mr.  Foster  was  distinguished  as  a  draughtsman,  and 
made  a  plan  of  North  America  for  the  Ontario  Government  in  1884. 

He  was  admitted  as  a  member  of  the  Ontario  Society  of  Artists 
in  1888,  and  was  for  several  years  one  of  their  Executive  Council. 
Evidence  of  his  ability  as  an  artist  have  frequently  appeared  in  the 
Annual  Reports  of  the  Land  Surveyor's  Proceedings. 

In  1872  he  married  a  daughter  of  Colonel  D.  D.  Broadhead,  of 
Boston,  Mass.,  and  two  daughters,  who  survive  him,  were  born  of 
this  union.  His  wife  died  in  1887. 

Mr.  Foster's  simplicity  of  character,  honesty  of  purpose  and 
dignified  gentlemanly  bearing,  are  borne  witness  to  by  all  who  knew 
him ;  and  in  private  life  his  gentleness  and  unselfish  kindliness, 
endeared  him  to  all  with  whom  he  has  associated. 

He  died  at  Toronto,  on  July  27th,  1899. 
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FRANCIS  HARDWICK  LYNCH-STAUNTON. 

Francis  Hardwick  Lynch  -  Staunton,  the  second  son  ot 
George  S.  Lynch-Staunton,  D.L.,  of  Clydagh  was  born  at  his 
father's  residence  in  Galvvay,  Ireland,  on  August  15th,  1828.  He 
was  educated  at  the  famous  seminary  of  St.  Mary's,  Oscott,  England. 

He  came  to  Canada  in  1854,  and  received  his  commission  as  P.L. 
S.  in  October  1856.  He  practised  as  a  Land  Surveyor  and  Civil 
Engineer  in  the  County  of  Bruce  for  ten  years.  He  was  also  a 
Dominion  Land  Surveyor  and  was  frequently  employed  in  the  North- 
West  on  Government  work,  between  1871  and  1883.  He  resided  in 
West  Flamboro',  from  1865  to  1876,  and  in  the  latter  year  he  went  to 
Hamilton,  where  he  continued  to  reside  and  practice  his  profession 
untii  his  decease  on  June  nth,  1899.  While  in  Hamilton,  he  was 
engineer  in  charge  of  the  building  of  the  old  high  level  bridge, and  of  the 
H.  and  D.  Railway.  In  i860  he  was  appointed  Lt. -Colonel  of  the 
ist  Battalion  of  the  Co.  of  Bruce  Militia.  He  was  married  to  a 
daughter  of  the  late  George  Corbett,  of  Kingston,  and  left  nine 
children. 


BY-LAWS  OF  THE 


Association  of  Ontario  Land  Surveyors 

AS  REVISED  1899 

(To  take  the  place  of  all  previous  By-laws  passed  by  the  Association  .) 


word 

"  Association 

.. 

"  Council " 

" 

"  Board" 

" 

"  Chairman  " 

'•  Secretary  " 

Definitions  in  the  following  By-laws  as  defined  by  Definitions 
the  "  Ontario  Land  Surveyors'  Act." 

means  The  Association  of  Ontario   Land 
Surveyors. 
The  Council  of  Management. 
"         The  Board  of  Examiners. 
The  Chairman  of  Council. 
"         The  Secretary-Treasurer. 

PREAMBLE. 

The  following  By-laws  are  enacted  under  the  powers  By'i-aws^     ^""^ 
granted  by  the  Act  respecting  Land  Surveyors  " — Cap. 
i8o,  R.  S.  O.,  1897. 

THE   ASSOCIATION. 

1.  The  x\nnual  General  Meeting  of  the  Association  Annual     Meet- 
shall  be  held  (as  provided  by  the  said  Act)  in  the  City  of  'i"o*n.° 
Toronto,   on  the  fourth  Tuesday  in   February  in  each 

year,  at  such  place  as  may  be  selected  by  the  Council. 

2.  Special  meetings  of  the  Association  may  be  called  special    Meet- 
by  the  President,  or  shall  be  called  by  him  at  the  written  "^^' 
request  of  ten  or  more  members. 

3.  Due  notice  of  such  meetings  shall  be  given  by  Notice  to  be 
the  Secretary'  to  each  member  of  the  Association  by  cir-  relary.  ^  '"^ 
cular  letter  posted  to  his  registered  address  at  least  10 

days  before  any  such  meeting. 

4.  Fifteen    members   shall   form   a   quorum  at  any  Constitution  of 
meeting  of  the  Association  for  the  transaction  of  busi-  '^"°'""™' 
ness. 

THE    COUNCIL. 

5.  In  addition  to  the  duties  assigned  to  the  Council  co^uncii"^ 
by  the  said  Act,  it  shall  have  the  direction  and  manage- 
ment of  all   the   affairs  of  the  ^Association,  and    shall  ap- 
point  the   several   Standing  Committees    and  name  the 
Chairman  of  each. 


226  ASSOCIATION    OF    ONTARIO    LAND    SURVEYORS. 

Regular  6.  Thcrc  shall  be  two  regular  meetings  of  the  Coun- 

Meetines  of  -i    ■  .  ^       i        i      i  i     i       -  , 

Council.  cil  in  each  year,  one  to  be  held  during  the  annual  meet- 

ing of  the  Association,  and  one  on  the  third  Tuesday  in 
April. 

Special  7.  Soccial  meetings  may  be  called  bv  the  President 

Meetings  of  /,,      .  o  ^ 

Council.  or  Chairman. 

Notice  to  be  8.  Due  iiotice  of  every  such  meeting  shall  be  given 

given  by  Secre-  ^^,  ^j^^  Secretary  to  each  member  of  the  Council. 

Constitution  of         9-  At  any  meeting  of  the  Council  when  business  re- 

quorum.  latiug  to  the  property  or  to  the  financial  affairs  of  the 

Association    is    transacted,  five   members    shall    form  a 

quorum;   for  the  transaction  of  any  other  business  three 

shall  form  a  quorum. 

of'counci^^^*'"  ^^-  ^^^  Council  shall  make  a  report  of  the  affairs 

of  the  Association  at  the  Annual  Meeting,  which  report 
shall  include  the  report  of  the  Secretary  and  also  of  the 
Beard  of  Examiners. 
Board  of  Exam-  1 1.  The  Board  of  Examiners  shall  make  a  report 

to  coun°cii.^''°'^'  to  the  Council  at  the  Annual  Meeting  of  the  Association 
in  each  year. 

STANDING   COMMITTEES. 

Standing  12.  The  Standing  Committees  shall  be  as  follows: 

Committees.      jTgt^ch  shall  be  couiposcd  of  not  less  than  5  and  not  more 
than  9  members. 

Committee  on  Land  Surveying. 
"  Drainage. 

"  Engineering. 

"  Topograjihical  Survey. 

"  Entertainment. 

"  Publication. 

ingComaiSt.  13;  Each   Standing    Committee    appointed    by    the 

Council  shall  endeavor  to  advance  the  interests  of  the 
Association  in  that  branch  allotted  to  it. 

Provision  for  Meetings  of  anv  Standing  Committee  shall  be  held 

Meetings.  <^  -  -^ 

at  the  call  of  the  Chairman,  three  members  to  form  a 
quorum. 
Standing  Com-  Each  Standing  Committee  shall  present  to  the  As- 

mittees  to  report  .      .  i         ^--  m  \  i    i-i  i 

to  Association,   sociation,  or  to  the  Council,  an  Annual  Report  on  the 
work  done  by  said  Committee. 

ORDER  OF  BUSINESS  AT  MEETINGS  OF  ASSOCIATION. 

Business.  1 4-  The  following  shall  be  the  order  of  business  at 

the  meetings  of  the  Association: — 
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1.  Reading  of  minutes  of  previous  meeting. 

2.  Reading  of  correspondence. 

3.  Reports  and  papers. 

4.  Unfinished  business. 

5.  New  business. 

6.  Nomination  of  officers  (if  at  the  General  Annual 
Meeting). 

7.  Adjournment. 

RULES. 

15.  All  motions  must  be  in  writing,  and  shall  con- Procedure, 
tain  the  names  of  the  mover  and  seconder,  and  must  be 

read  from  the  Chair  before  being  discussed. 

16.  Reports  of  Committees  must  be  in  writing  and  Keponsof 

1^  .  f  Committees. 

Signed  by  the  Chairman  thereof. 

17.  No  member  shall  speak  on  any  subject  more  Rules  of  speech. 
than  once,  except  the  introducer  of  the  subject,  whc  ~^  ^ 
shall  be  entitled  to  reply;    every  member,  however,  shall 

have  the  right  to  explain  himself  subject  to  the  discre- 
tion of  the  Chairman. 

18.  When   a   motion   has   been   finally    put   to   the  ^^iscussion 
meeting  by  the  Chairman,  all  discussion  thereon  shall 

be  closed. 

IQ.  Anv  motion  may  be  re-opened  by  a  majority  Majority  vote 

.  r   .1       "  .  '    may  re-open 

vote   of  those   present.  any  motion. 

20.  The  Chairman  of  the  meeting  shall  appoint  two  Appointment  of 

,  1      11     .     •      .     1  1    r         1    ■  Scrutineers. 

scrutineers  when  a  ballot  is  taken,  as  defined  in  sec.  22 
liereof. 

21.  Every  member  while  speaking  shall  address  the  Speakers  to 

j'-n      •  AddrGss  tti6 

Chairman.  ciiair. 

22.  All  voting  at  any  General  or  Annual  Meeting  voting  at  Gen- 
shall  be  by  standing  vote,  unless  a  ballot  be  demanded  Meeti°ngs. 

by  at  least  two  members. 

2V  Parliamentary  rules  to  govern  in  all  cases  not  Parliamentary 

.  ,     ,    f         .  ',.  ..    °  rules  to  govern. 

provided  tor  m  preceding  sections. 

DUTIES   OF   OFFICERS. 

24.  The  President,  or  in  his  absence  the  Vice-Pre-  Presiding 
sident,  shall  preside  at  all  meetings  of  the  Association;  aUo'^^metdngs! 
in  the  absence    of    both,  the    meeting    shall    appoint  a 
Chairman. 
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Presiding  25.  The  Chairman  shall  preside  at  all  meetings  oi 

cii'MeeUngs°""  the  Council ;    in  his  absence  the  meeting  shall  appoint  a 

presiding  officer. 
Dutie=ofSecre-  26.  In  addition  to  the  duties  assigned  to  him  bv  the 

tary-Treasurer.         •  1     «  1        .^  t  1,11 

said  Act,  the  becretary- i  reasurer  shall  keep  an  accurate 
record  of  the  proceedings  at  all  meetings  of  both  the 
Association  and  the  Council  in  separate  books,  conduct 
all  corresnondence,  anuuunce  all  meetings,  report  the 
result  of  elections  to  the  Commissioner  of  Crown  Lands, 
the  officers  of  the  Association  and  the  candidates  for 
election,  receive  all  fees  and  subscriptions  and  other 
moneys.  He  shall,  under  the  direction  of  the  Council, 
deposit  all  moneys  in  such  bank  or  other  financial  insti- 
tution as  it  may  select.  He  shall  pay  no  bills  unless 
sanctioned  by  the  Council  and  signed  by  the  Chairman. 
All  payments  of  $10.00  and  upwards  to  be  made  by 
cheque,  signed  by  the  Secretary  and  countersigned  by 
the  President,  or  in  his  absence  by  the  Chairman  of  the 
Council.  He  shall  submit  an  account  of  all  moneys  re- 
ceived and  paid  by  him  under  the  said  Act  and  these 
By-laws  to  the  Council  at  the  Annual  General  Meeting 
of  the  Association,  and  shall  perform  such  other  duties 
as  may  from  time  to  time  be  assigned  by  the  Council  or 
the  Association. 
The  Spc-Treas.  2/.  The  Secretary-Treasurer  shall  give  a  bond  in  the 

Whirl ihTy'     usual  fomi  to  the  amount  of  $i,ooo.  such  bond  to  be  in 
shall  be  deposit- the  custody  of  the  President,  and  deposited  in  the  bank 
where  the  funds  of  the  Association  are  kept. 

EXAMINATIONS. 

Examination  of         28.  Candidates  for  admission  to  apprenticeship  are 

apprenticeship'^  to  be  examined  as  follows,  in  the  subjects  prescribed  in 

Rev.  Stat.  Ont..  c.  i8o.  s.  22:  and  no  candidate  shall  be 

admitted  unless  he  obtains  at  least  the  minimum  marks 

set  opposite  each  subject,  and  at  least  a  total  of  550. 

Max.  Min. 

Subject.  Marks.  Marks. 

1 .  Penmanship 50  30 

2.  (a)  Orthography  (including  diqtation)    50  40 

{b)  English  Grammar 50  25 

3    Arithmetic  (Fractions,  Decimals.  Square  Root)       100  60 

4.  Logarithms  and  Algebra  (including   Equations 

I  St  degree)    100  60 

5.  Euclid  (Books  i,  2,  3  and  4) 100  60 

6.  Plane  Trigonometry  and  Rules  for  Spherical..  100  50 

7.  Mensuration  of   Superficies 50  30 

8.  Linear  Drawing  (use  of  ruling  pen  and  construc- 

tion of  scales) 50  25 

9.  Canadian  and  General  Geography 50  25 

10.  Canadian  History So  25 
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29.  Candidates  for  admission  to  practice  are  to  be  ^a'n(Sdates°for°^ 
examined  as  follows  in  the  subjects  prescribed  in  Rev.  admission  to 
Stat.  Ont.,  c.  180,  s.  25;    and  no  candidate  will  be  ^d- ^"'^""' 
mitted  unless  he  obtains  at  least  the  minimum  marks  set 
opposite  each  subject,  and  at  least  a  total  of  1,000. 

Max.  Min. 

Subject.  Marks.      Marks. 

1.  Gaometry,  including  the  first  6  books  of  Euclid, 

excepting   the  last   thirteen   propositions  of 

the  fifth  book loo  50 

2.  Algebra  (simple  and  Quadratic  Equations,  Pro- 

gressions and  Exponents) 100  50 

3.  Trigonometry  (Plane  and  Spherical) eoo  60 

4.  Mensuration  of  superficies  and  laying  out  and 

dividing  land 150  75 

5.  Descriptions  by  metes  and  bounds 100  75 

6.  Use  and  Adjustment  of  Instruments  for  survey- 

ing and  levelling 100  70 

7.  Laying  out  of  Curves 50  30 

8.  Practical  Astronomy,  including  finding  of  Time, 

Latitude,  Longitude,  Azimuth,  Variation  of 

Compass,  and  drawing  Meridian  Lines  ....        150  90 

9.  Survey  Act 150  go 

10.  Mines    Act,     Registry    Act,      Municipal    Act, 

(so  far  as  they  relate  to  surveys  and  drainage) , 

Ditches   and  Water-courses   Act 100  50 

11.  Levelling 50  35 

12.  Principlesof  Evidence  and  drawing  up  Affidavits.  80  40 

13.  Takingof  Field  notes  and  preparing  of  Plans. .  .  100  60 

14.  Geology  and  Mineralogy,  (rudiments  of) 75  40 

15.  Elementary    Botany   and   the    Forest   F'lora  of 

Cinada 50  25 

30.  If  a  candidate  for  admission  to  practice  ob- 
tains at  least  the  total  of  1,000  marks,  but  fails  to  obtain 
the   tninimum  marks  in,  at  least,  two  of  the  subjects,  such 

candidate  may  at  a  subsequent  examination  be  examined 
only  in  the  two  subjects  in  which  he  has  failed, 

31.  The  Board  may  make,  from  time  to  time,  such  The  Board   to 

1    .•  •,  "  •  1  f  ,1  regulate    esam- 

regulations    as    it    considers  necessary  for    the    proper  inations. 
carrying  out  of  these  examinations. 

32.  Any   complaint   against  a   member  of  the   As-  complaints 
sociation  or  against  any  unlicensed  practitioner  shall  be  Hf^^l  an" un- 
filed with  the  Secretary,  who  shall  immediately  forward  licensed  practi- 
the  same  to  the  Chairman.  wulf  secrltar^y. 

If  the  matter  complained  of  is  of  a  serious  and  press-  The  chairman 
ing  nature,  the  Chairman  may.  at  his  discretion,  call  a  l^f'^n^eUnl"^'" 
special  meeting  of  the  Council  for  the  purpose  of  hear- 
ing said  complaint;    if  not  so  acted  on,  the  complaint 
shall  be  heard  at  the  next  regular  meeting  of  the  Council. 
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Procedure   ^,^  jj;!  ^hg  casc  of  3  member  of  the  Association,  the 

quentisamem-  Council  shall  take  actioii  as  defined  in  the  said  Act. 

ber. 

Procedure  In  the  case  of  any  unlicensed  practitioner,  the  Coun- 

qu'^e^fitan^un-cil,  if  Satisfied  as  to  the  justice  of  the  charge,  shall  name 
licensed  practi-  ^  prosccutor  and  direct  him  as  to  his  action  in  the  con- 
duct of  the   case,  and   shall   allot   such   portion   of   the 
penalties,  or  authorize  the  payment  of  such  fees  as  it 
may  deem  expedient. 

The  Council  has  33.  The  Couucil  shall  havc  power  to  pass  any  By- 

bh"vs'°  ^^"law  which  it  deems  expedient  for  the  good  of  the  A's- 
sociation,  and  such  By-law  shall  have  the  same  force 
until  the  next  Annual  Meeting,  as  if  it  had  been  passed 
by  the  Association.  Such  By-law  must  be  reported  to 
the  Association  at  the  next  Annual  Meeting,  and  the 
action  taken  thereon.  All  members  of  the  Association 
shall  be  notified  by  the  Secretary  of  the  passing  of  such 
By-law  by  the  Council. 

34.  Grants  exemption  from  dues,  under  55  \'.  c. 
34.  s.  10  (4),  to  Henry  Strange,  Milton  C.  Schofield,  Wil- 
liam Robinson,  Joseph  Kirk,  Charles  Fraser,  Joseph  M. 
O.  Cromwell.  H.  O.  Wood.  F.  H.  Lynch-Staunton  and 
E.  C.  Caddy. 

35.  The  annual  fees  to  this  Association  paid  by  can- 
didates admitted  to  practice  at  the  session  of  the  Board 
in  February  in  any  year  shall  cover  the  annual  dues  for 
the  remainder  of  the  then  current  Association  year,  and 
for  the  Association  year  immediately  following  the  same. 

36.  Grants  exemption  from  dues  under  55  V.  c.  34, 
s.  10  (4),  to  Thomas  Coltrin  Keefer,  Nathaniel  Edward 
Low,  Thomas  Cheesman.  James  McCallum  an<l  Thomas 
W.  Walsh. 

37.  Grants  exemption  from  dues  under  55  \^.  c.  34, 
s.  10  (4),  to  Royal  Wilkinson  Hermon. 

38.  Reduced  the  number  of  minimum  marks  in  the 
subject  of  "  Levelling."    (Obsokite.) 

39.  "  Whereas  any  registered  surveyor  desiring  to 
give  up  practice  can  have  his  name  removed  from  the 
registered  list  f»f  practitioners,  at  any  time,  upon  giving 
written  notice  of  such  desire,  and  whereas  it  is  desirable 
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that  such  surveyors  may  contribute  papers  and  secure 
the  reports  of  the  transactions  of  this  Association  and 
exchanges,  therefore  this  Council  hereby  enacts  that 
such  surveyors  shall  have  the  aforesaid  privileges  upon 
the  payment  of  an  annual  fee  of  two  dollars,  and  their 
names  shall  be  printed  in  the  list  of  members  in  the 
annual  report  of  the  Association  and  properly  marked." 

40.  Grants  exemption  from  dues,  under  55  V.  c. 
34,  s.  10  (4),  to  Tom  S.  Rubidge  and  James  A.  Gibson. 

41.  Grants  exemption  from  dues,  under  55  V.  c. 
34,  s.  10  (4),  to  Charles  J,  Wheelock,  Thomas  Weather- 
aid,  Michael  Deane,  John  Smith  Brown,  and  William 
Edward  Yarnold. 

42.  Grants  exemption  from  dues,  under  55  V.  c. 
34,  s.  10  (4),  to  Alexander  Davidson. 

43.  Grants  exemption  from  dues,  under  55  V.  c. 
34,  s.  10  (4),  to  Charles  Unwin,  Wm.  R.  Rombough  and 
Henry  Winter. 

44.  Changes  the  name  of  "  Committee  on  Topo- 
graphical Surveying  "  to  "  Committee  on  Topographical 
Survey." 

45.  Whereas  any  registered  surveyor  desiring  to 
give  up  practice  can  have  his  name  removed  from  the 
Hst  of  practitioners  upon  giving  written  notice  of  such 
desire,  and  whereas  it  is  desirable  that  such  surveyors 
may  contribute  papers  and  secure  the  reports  of  the 
transactions  of  this  Asociation,  therefore  it  is  hereby 
enacted  that  such  surveyors  shall  have  the  aforesaid 
privileges  upon  the  payment  of  an  annual  fee  of  one 
dollar,  and  their  names  shall  be  printed  in  the  list  of 
members  in  the  annual  report  of  the  Association  and 
properly  marked. 

46.  Grants  exemption  from  dues,  under  55  V  c. 
34,  s.  ID  (4),  to  George  Alexander  Stewart. 


RULES   AND  REGULATIONS 

OF    THE 

Board  of  Examiners  for  Ontario  Land  Surveyors. 


Adopted  by  the  Board  of  Exaiiiiners. 


1.  The  examination  sittings  shall  commence  each  day  at  9.30 
a.m.,  continue  until  12.30  p.m.,  recommence  at  1.30  p.m.,  and  con- 
tinue tmtil  4.30  p.m.,  day  by  day  until  completed,  subject  to  the 
direction  of  the  Board. 

2.  All  the  papers  will  be  collected  at  the  close  of  each  sitting, 
and  candidates  will  not  be  permitted  to  write  on  any  question  on 
such  papers  at  any  future  sitting. 

3.  Any  candidate  obtaining  assistance,  during  the  hours  of 
examination,  by  copying  the  papers  of  another  candidate,  or  other- 
wise, will  at  once  be  dismissed,  and  any  candidate  who  shall  permit 
such  copying  or  give  such  assistance,  will  be  considered  equally 
guilty  and  treated  similarly. 

4.  The  candidate  shall  sign  each  sheet  and  mark  on  the  top 
the  number  thereof  and  of  the  subject  or  group  of  subjects.  He 
shall  mark  in  the  margin  the  number  opposite  each  question,  and 
shall  attach  the  several  sheets,  together  with  the  examination 
paper,  to  the  cover  provided  for  that  purpose. 

5.  The  candidate  shall  not  write  on  one  line  more  than  one 
step  in  geometrical  or  algebraic  work.  A  single  step  may  cover 
several  lines,  but  two  or  more  should  in  no  instance  be  put  on  the 
same  line.     They  should  be  written  thus: 

Because     A  =  B 
And  B  =  C 

Therefore  A  =  C 

f).  Xo  otlior  person  than  the  examiners,  the  secrctarv  and  the 
candidates  shall  be  admitted  into  the  examination  room  unless  by 
permission  of  the  Board. 

7.  No  books  or  diagrams  of  any  kind,  except  those  allowed  by 
the  Board,  shall  be  brought  into  the  examination  room. 
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8.  Candidates  are  to  present  themselves  punctually  at  the  hours 
appointed  for  the  commencement  of  the  examinations,  and  no  can- 
didates will  be  allowed  to  enter  the  examination  room  later  than 
fifteen  minutes  after  that  time,  nor  will  any  candidate  be  permitted 
to  leave  the  room  during  a  sitting,  but  so  soon  as  he  has  finished 

his  papers  he  may  hand  them  to  the  secretary,  after  which  he  will 
not  be  allowed  to  re-enter  until  the  next  sitting. 

9.  A  candidate  rejected  by  the  Board  shall  not  be  entitled  tO 
a  new  examination  before  the  next  regular  meeting  of  the  Board. 

10.  Each  candidate  for  "  Admission  to  Practice  "  shall  bring 
with  him  an  instrument  suitable  for  taking  the  necessary  observa- 
tions required  in  sec.  (8),  By-law  29,  which  he  shall  submit  to  the 
Board  for  their  examination  and  approval,  and  he  shall  also  sub- 
mit a  plan  and  field  notes  of  a  survc}',  both  made  by  himself,  which 

may  be  filed  with  his  papers. 

11.  Each  candidate  for  Admission  to  Apprenticeship  shall  bring 
with  him  a  ruling  pen  and  scale. 


ADVERTISEMENTS. 


^^M^^^^^^^^^^^N^^^^^^^^ 
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PREFACE. 


To  the  Members  of  the  Association  of  Ontario  Land  Surveyors  : 

The  proceedings  of  the  Association  at  its  Eighth  Annual  Meet- 
ing are  herewith  presented- 

On  page  223  of  this  Report  will  be  found  the  last  additions  to  the 
"  Manual  "  which  maj'  be  removed  without  injury  to  the  book  and 
pasted  into  Manual  thus  keeping  it  up-to-date.  Future  additions 
will  be  published  when  necessary. 

Your  consideration  of  the  advertisements  appearing  in  our 
columns  is  requested. 

Respectfully  submitted  on  behalf  of  the  Council, 

ViLLIERS    SaNKEY, 

Secretary. 
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Held  at  the  Repository,  Parliament  Buildings,  Toronto, 
on  FEBRUARY  27th,  28th  and  MARCH  1st,  1900. 


Morning  Session. 

February  27th,   1900. 

The  eighth  .\nnual  ^Meeting  opened  at  10  o'clock  a.m.,  the 
Vice-President,  Mr.  Ross,  in  the  chair. 

The  Minutes  of  the  previous  meeting,  as  printed  in  the  "Pro- 
ceedings "  for  1899,  were  taken  as  read,  and  on  motion  of  Mr. 
Dickson,  seconded  by  ]Mr.   Kirkpatrick,  were  adopted. 

Communications  from  Messrs.  Schotield  and  Strange  and  the 
Engineers'  Club  were  then  read,  and  on  the  latter  communication 
Messrs.  Sankey  and  Butler  spoke. 

On  motion  of  Mr.  Sankey  seconded  by  Mr.  Xiven,  Messrs. 
Butler,  Klotz  and  L.  B.  Stewart  were  appointed  a  Committee  to 
bring  before  His  Excellency  the  Governor-General  the  matter 
of  topographical  survey.     Carried. 

Mr.  Sankey,  Chairman  of  Council  of  ^Management,  presented 
the  Report  of  the  Secretary-Treasurer  and  Financial  Statement; 
and  on  motion  of  Mr.  Sankey,  seconded  by  Mr.  Niven,  the 
Financial  Statement  was  submitted  to  the  Auditors. 

The  President  takes  the  chair. 

The  President  then  read  a  communication  from  Mr.  \'an 
Nostrand,  resigning  the  position  of  Secretary-Treasurer  of  the 
Association. 

The  President — I  have  here  a  communication,  gentle- 
men, which  will  probably  be  a  surprise  to  the  most  of  you.  I 
think  before  we  deal  with  it  we  will  have  to  hear  from  the  Secre- 
tary-Treasurer. 

Mr.  Van  Nostrand — Mr.  Chairman,  I  think  the  time  has 
come,  after  ten  years  of  one  Secretary,  for  a  change.   I  have  been 
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very  much  interested  in  the  work,  and  1  have  enjoyed  it  all 
tlirough;  but  1  find  it  takes  up  more  of  my  time  than  unaer 
present  circumstances  1  can  afford  to  give,  for  1  cannot  do  the 
Association  work  justice  and  attend  to  my  own  business,  and  1 
am  afraid  that  the  Associatioa's  lousiness  rather  sutYered  last  year 
on  account  of  my  own  business  being  a  little  greater  than  it  had 
been  jireviously;  1  have,  therefore,  come  to  the  conclusion  that  I 
must  resign,  and  1  think  this  is  the  best  time  to  do  so.  We  will 
have  our  nomination  and  election  of  officers  presently,  and,  as  a 
new  Secretary  will  have  to  be  appointed,  it  will  l)e  well  for  him 
to  get  into  the  traces  as  early  as  possible,  the  usual  way  is  to 
aj^point  one  pro  tem. 

The  President — I  certainly  am  very  much  taken  by  sur- 
prise by  the  Secretary's  resignation,  as  I  had  hoped  that  he 
Avould  continue  to  give  the  Association  his  services  for  many  a 
year  to  come,  perhaps  it  would  be  well  for  the  Association  to 
make  it  worth  his  while  to  continue  as  Secretary. 

Mr.  \'an  Xostrand — I  trust  that  the  members  of  the  Asso- 
ciation, will  not  look  at  it  in  that  Hght.  The  Association  has 
dealt  very  generously  with  me.  A  great  deal  of  the  work  that 
has  been  performed  has  been  merely  clerical  work,  and  the  Asso- 
ciation should  not  pay  more  than  clerical  pay  for  it.  Unfortu- 
nately 1  have  professional  work  on  hand  which  interferes  with 
it.  My  resignation  stands,  and  my  thanks  are  due  to  the  mem- 
Ijers  of  the  Association  for  the  way  in  which  they  have  always 
treated  me  financially. 

Mr.  Sankey — Under  the  circumstances  1  would  like  to  say  a 
few  words.  Nobody  in  the  whole  Association  knows  what  ^Ir. 
\'an  Xostrand  has  done  for  the  Association  as  well  as  I  do.  and 
I  cannot  express  to  you  what  I  feel  at  the  loss  the  Association 
is  sustaining.  When  Mr.  Van  Nostrand  became  our  Secretary 
v»e  were  in  our  aV^solute  infancy,  and  you  see  by  his  report  this 
year  the  position  we  now  stand  in.  We  are  in  a  strong  financial 
position  as  well  a.s  in  a  strong  professional  position  to-day, 
stronger.  I  think,  than  we  have  ever  been  in  before.  Personally 
I  would  be  very  glad  if  Mr.  \'an  Xostrand  would  reconsider  his 
decision.  He  told  me  j)rivately  of  his  decision  some  time  ago. 
1  urged  liim  to  reconsider  it.  and  he  said  he  would,  but  the  recon- 
sideration resulted  in  the  same  statement  that  he  found  that  it 
was  a  matter  between  his  professional  duties  and  the  Association, 
and  under  the  circumstances  the  i)r(>fessional  duties  mu.<;t  prevail. 
I  wish  that  someone's  voice  here  would  have  more  effect  with 
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liiin  than  what  1  have  said  to  him,  or  what  others  have  said  to 
iiKluce  him  to  remain  with  the  Association  as  its  Secretary,  has 
had.  You  have  heard  what  he  has  said;  and  1  would  Hke  to  bear 
testimony,  as  Chairman  of  the  Council,  to  the  very  great  value 
of  Mr.  Van  Nostrand's  services,  and  to  express  my  very  sincere 
regret  at  his  finding  it  necessary  to  sever  his  present  connection 
with  us. 

Mr.  Xiven — Air.  President,  i  am  very  sorry,  indeed,  that  Mr. 
\'an  Xostrand  has, arrived  at  the  conclusion  that  he  can  no  longer 
hold  the  office  of  Secretary-Treasurer.  We  have  been  svery 
fortunate  in  our  Secretary-'i  reasurers.  A  number  of  years  ago, 
when  Air.  Chipman  resigned,  Air.  \'an  Xostrand  was  elected  in 
his  place,  and  I  had  hoped  that  he  would  have  been  our  perpetual 
Secretary.  However,  as  he  seems  to  have  made  up  his  mind  to 
give  up  the  office,  conflicting  as  it  does  with  his  professional 
duties,  I  do  not  think  that  we  can  press  him  to  retain  it.  I  do 
not  like  to  move  the  acceptance  of  his  resignation,  hoping  that 
something  would  turn  up  to  keep  him  in  office.  I  would  suggest 
in  the  meantime  that  Captain  Gamble  be  asked  to  assist  him  in 
liis  duties  during  this  meeting. 

Mr.  Van  Xostrand — It  may  be  out  of  order  for  me  to  speak 
a  third  time  on  the  same  question;  but  I  still  think  that  someone 
should  have  the  responsibility  who  is  going  to  continue  in  the 
office.  Although  it  is  a  matter  for  the  Association  to  say 
when  the  time  for  election  comes  on.  still  they  will  be  guided 
to  some  extent  by  what  is  done  now;  and  if  some  one  present 
can  decide  on  some  one  who  will  probably  take  the  position  and 
hold  it.  that  may  affect  the  election  to  a  certain  extent.  I  do 
not  think  that  the  as.sistant  arrangement  will  be  workable.  I  shall 
be  very  glad  to  do  what  I  can  to  assist  the  new  Secretary,  but 
I  do  not  like  to  have  the  responsibility  of  doing  his  work  alto- 
gether. I  have  considered  the  question  of  possible  successors, 
and  it  struck  me  that  possibly  Captain  Gamble  or  Major  Sankey, 
or  some  one  who  has  not  got  his  time  fully  occupied  by  profes- 
sional duties,  might  undertake  it.  I  do  not  know  what  the 
sentiments  of  these  gentlemen  are;  l)ut  I  would  be  very  glad  to 
propose  Mr.  Sankey's  name  for  the  present  in  any  event. 

Mr.  Ross — I  take  very  great  pleasure  in  seconding  Mr. 
Sankey's  name  as  the  Secretary  to  succeed  Mr.  Van  Nostrand. 
Mr.  Sankey  has  been  one  of  the  fathers  of  the  Association,  and 
if  he  would  take  the  position.  I  think  he  would  be  very  acceptable 
to  everv  member  of  the  Association. 
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Mr.  Dickson — Mr.  I'resident,  from  my  rirst  connection  with 
the  Association  1  have  had  very  pleasant  busniess  and  friendly 
connections  wiih  Air.  \'an  Xostrand,  and  it  "is  with  very  great 
regret  ihat  1  see  he  has  made  up  his  mind  to  sever  his  connection 
wiih  the  Association  as  its  Secretary.  1  think  1  express  the 
sentiments  of  every  member  here  when  1  say  that  we  universally 
regret  that  he  has  found  it  necessary  to  resign  his  position,  and, 
aiihough  1  do  it  very  rehictantly,  1  l)eg  leave  to  move  that  .\ir. 
\  an  Nostrand's  resignation  be  accepted. 

Mr.  Kirkpatrick — 1  will  second  that,  but  1  do  not  like  it  at 
all.  Like  all  the  others,  i  looked  forward  to  Mr.  \'an  Xostrand 
being  our  Secretary;  in  fact  I  could  not  imagine  him  being  any- 
thing else,  because  he  is  such  a  good-natured  man  that  there  is 
no  possibility  of  anyone  ever  quarrelling  with  him — 1  do  not 
think  anyone  ever  did,  and  I  am  very  sorry,  indeed,  that  he  has 
found  it  necessary  to  give  up  the  position.  At  the  same  time  I 
am  glad  to  hnd  that  his  business  is  looking  up,  so  that  he  felt 
called  upon  to  give  up  his  whole  time  to  his  own  work.  It  is  a 
sign  of  the  growing  time  we  hear  so  much  of.  and  1  hope  that  it 
will  be  only  an  evidence  of  the  growing  time  for  the  remainder 
of  us  surveyors.  I  suppose,  as  Mr.  Van  Xostrand  has  said  that 
his  determination  is  unalteral)le.  the  only  thing  for  the  Associa- 
tion to  do  is  to  accept  his  resignation  with  deep  regret,  expressing 
to  him  at  the  .same  time  the  deep  sense  of  gratitude  we  all  feel 
for  the  wonderful  care  which  he  has  bestowed  upon  the  interests 
of  the  Association,  which  as, we  all  know,  He  very  much  in  the 
hands  of  the  Secretary. 

The  President — Moved  by  Mr.  Dickson,  seconded  by  Mr. 
Kirkpatrick.  that  the  resignation  of  the  Secretary-Treasurer,  Mr. 
A.  J.  Van  Xostrand,  be  accepted  with  regret. 

I  am  sure  that  we  all  feel  that  it  goes  against  the  grain  to  say 
"Aye"  to  this  motion,  but  knowing  the  Secretary-Treasurer,  we 
know  that  when  he  has  made  up  his  mind  that  a  step  is  right  he 
will  stick  to  it,  and  it  seems  he  considers  this  step  necessary:  $o 
that  with  much  regret  I  will  have  to  ask  you  to  signify  your 
assent  to  this  motion. 

Mr.   Kirkpatrick — Would  it  not    be  well  to  have  an   .\cting 
Secretary  appointed?     Or  is  Mr.    \'an   Xostrand  going  to  con- 
tinue as  Secretary  during  this  meeting?     If  not.  I  would  move 
that  Mr.  Sankey  be  .Acting  Secretary,  if  he  will  kindly  accept  it. 
Mr.   Dickson — T  .second  the  motion. 
Mr.  Sankev — Mr.  IVesident,  this  matter  is  rather  new  to  me. 
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hut  if  you  think  it  would  he  well  for  me  to  he  Acting  Secre- 
tary during  this  meeting.  I  will  accept  the  position  during 
the  meeting,  and  until  the  Association  has  an  opportunity  of 
discussing  what  is  really  for  its  interests.  I  may  say,  as  Chair- 
man of  the  Council,  that  it  is  a  matter  of  very  great  import- 
ance to  this  Association  who  takes  Mr.  Van  Nostrand's 
place.  The  Chairman  of  the  Council  cannot  do  everything; 
he  may  assist,  he  may  give  advice,  l)ut  it  is  the  Secretary 
to  whom  the  Association  has  to  look  practically  for  the  carrying 
on  of  the  husiness  of  the  Association,  and  it  is  a  matter,  as  I  have 
said  before,  of  very  great  importance  who  takes  this  office;  it 
should  not  be  just  let  go  by  chance:  the  duties  have  got  to  be 
considered,  and  the  facilities  for  performing  those  duties  have 
a  great  deal  to  say  to  their  successful  performance.  In  the  mean- 
time I  shall  be  willing  to  act.  knowing,  as  I  do,  that  Mr.  Van 
Nostrand  will  give  me  all  the  help  he  can. 

Moved  by  Mr.  Dickson,  seconded  by  Mr.  Kirkpatrick,  that 
Mr.  Van  Nostrand's  resignation  be  accepted.     Carried. 

Moved  by  Mr.  Kirkpatrick,  seconded  by  Mr.  Dickson,  that 
Mr.  Sankey  be  Acting  Secretary.     Carried. 

Moved  by  Mr.  Dickson,  seconded  by  Mr.  Dickson,  that  this 
meeting  now  adjourn  until  2  o'clock.     Carried. 


Afterxoox  Session. 

The  President,  Mr.  H.  J.  Bowman,  in  the  chair. 

The  President  announces  receipt  of  telegram  from  ^h.  T.  H. 
Jones,  regretting  that  he  cannot  attend. 

A  paper.  "  Railwav  Curves."  bv  Mr.  H.  Strange,  was  read  bv 
Mr.  L.  B.  Stewart. 

Moved  by  Mr.  Stewart,  seconded  by  Mr.  Kirkpatrick,  that 
the  paper  by  Mr.  Strange  be  received  and  printed  in  the  "  Pro- 
ceedings."    Carried. 

.\  paper.  "  Samples  of  a  Country  Surveyor's  Life,"  by  Mv. 
H.  H.  Gibson,  was  read  by  the  writer.  A  short  discussion  took 
place  upon  this  paper,  after  which  it  was,  on  motion,  ordered 
that  this  paper  be  received  and  j^rinted  in  the  "  Proceedings  " 
of  the  .Association. 

The  President  then  read  his  address,  which  was  received  with 
much  applause,  after  which  the  President  requested  that  the 
members  present  would  discuss  the  propositions  which  he  had 
marie  therein,  upon  which  considerable   discussion  followel. 
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I'aper,  "  Mining  Regulations  (Yukon),"  was  read  by  Mr. 
Fawcett.  writer  of  same.  After  discussion  thereon  the  paper  was, 
on  motion,  received  and  ordered  to  be  published. 

Paper  by  Mr.  Kirkpatrick,  "A  Survey  under  Sec.  38.  Survey 
Act,  1897,"  was  read  by  him,  and  on  motion  of  Mr.  Sewell,  sec- 
onded by  Mr.  Xiven.  the  paper  was  received  as  read,  and  ordered 
to  be  printed  in  the  "  Proceedings." 

On  motion  it  was  decided  to  postpone  the  reading  of  Mr. 
T.  R.  Deacon's  paper  '"  The  Mining  Outlook,"  until  to-morrow 
morning. 

The  meeting  then  adjourned  at  6  o'clock  until  to-morrow 
morning,  as  the  annual  dinner  of  the  Association  took  the  place 
of  an  evening  session. 


Morning  Session'. 

Tuesday  morning,  Feb.  2"],  1900. 

Meeting  called  to  order  at  10  o'clock  by  Mr.  I^oss. 

Paper  by  Mr.  T.  R.  Deacon,  "  The  Mining  Outlook,"  read 
by  Mr.  \'an  Xostrand. 

It  was  moved  by  Mr.  \'an  Xostrand,  seconded  by  Mr.  H.  H. 
Gibson,  that  Mr.  Deacon's  paper  on  "  The  Mining  Outlook  ''  in 
Western  Ontario  be  received  and  printed  in  the  "  Proceedings." 
Carried. 

Report  of  Committee  on  "  Land  Surveying"  was  then  read; 
and  on  motion  of  Mr.  M.  H.  Gibson,  seconded  by  Mr.  Xiven, 
the  Report  was  received  and  adopted. 


-Afteknoo.v  Session. 

The  President  in  the  chair. 

Paper,  "Blazed  Trees,"  was  read  by  Mr.  i:)avis:  and  after 
discu.ssion,  on  motion  of  .Mr.  Xiven,  seconded  by  Mr.  H.  H. 
Gibson,  that  Mr.  Davis'  i)aper  be  received  and  printed  in  the 
Minutes,  and  that  a  vote  of  thanks  be  rendered  to  Mr.  Davis. 
Carried. 

Mr.  D.  De  (J.  Sewell's  paper  on  "Low  (jrade  Ores"  was 
then  read  and  discussed;  and  on  motion  Mr.  Sewells'  paper  was 
received,  and  orrlercd  to  be  printed  in  the  "  Proceedings." 
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The  paper  on  "Artesian  Wells."  prepared  l)y  Mr.  A.  J. 
McPherson,  was  read  by  Mr.  H.  H.  Gibson;  and  after  a  very 
leno^thy  discnssion  it  was  resolved,  on  motion,  that  this  ])aper  be 
received  and  printed  in  the  "  F^'oceedings." 

The  paper  prepared  by  Mr.  E.  G.  Barrow  on  ''  Bacterial 
r^ilter  Beds  for  Sewage  Disposal,"  was  read  by  Mr.  A.  J.  Van 
Nostrand.  and  on  motion  the  same  was  received  and  ordered  to 
be  printed  in  the  "  Proceedings." 

The  Report  of  the  Council  of  Management  was  read  by  Air. 
X'illiers  Sankey.  With  the  Report  he  also  presented  the  Report 
of  the  Board  of  Examiners. 

It  was  moved  by  Mr.  Dickson,  seconded  by  Mr.  Watson,  that 
B\-]aws  Xos.  1-46,  as  printed  in  the  Annual  Report  for  1899, 
and  the  Rules  for  the  Board  of  Examiners  be  hereby  ratified, 
and  the  motion  carried. 

Mr.  \'illiers  Sankey  moved  the  adoption  of  the  Report  of  the 
Council   of   Management,  seconded  l)v   Mr.   Xiven   and   carried. 

Paper,  "The  Yukon  Country,"  was  then  read  by  Mr.  E.  D. 
Bolton;  and  on  motion  of  Mr.  P.  S.  Gibson,  seconded  by  AIi*. 
Wilkie,  the  paper  was  received  and  ordered  to  be  printed  in  the 
"  Proceedings." 


En'exixg  Sf.ssk^x. 

The  \'ice-President,   Mr.  Ross,  in  the  chair. 

Paper  on  "  System  of  Survev,"  written  bv  Mr.  S.  Bray,  was 
read  by  Mr.  W.  H.  J.  Wilkie. 

It  was  moved  by  ]\Ir.  Van  Xostrand,  seconded  by  Mr.  E.  D. 
Bolton,  that  Mr.  Bray's  paper  be  received  and  printed  in  the 
Proceedings.     Carried. 

Paper,  "  Highway  Culverts,"  prepared  by  Mr.  A.  W.  Camp- 
bell, was  then  read  l)y  Mr.  A.  J.  Van  Nostrand.  and  after  dis- 
cussion it  was  moved  by  Mr.  Niven,  seconded  by  Mr.  Wilkie,  that 
Mr.  Campl)eirs  paper  be  received  and  printed  in  the  Proceedings. 
Carried. 

Mr.  C.  Carroll's  paper  on  "Azimuth  "  was  read  by  Mr.  L.  B. 
Stewart,  and  discussed;  and  on  motion  of  Mr.  Niven,  seconded 
by  Mr.  Speight,  the  paper  was  received  and  ordered  to  be 
]>rinted  in  the   Proceedings;  and  the  thanks  of  the  Association 
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were  rendered  to  Mr.  Carroll  and  Mr.  Stewart  for  the  paper  and 
the  explanations. 

Paper  on  "  Water  Power."  by  Mr.  Roberts,  was  read  by  Mr. 
\'an  Xostrand  and  discussed. 

It  was  moved  by  Mr.  Xiven.  seconded  by  Mr.  Speight,  that 
the  ])aper  be  received  and  printed  in  the  Proceedings. 

The  meeting  adjourned  at  lo  o'clock  until  lo  o'clock  to- 
morrow mornin<r. 


Morning  Session. 

February  28th,  1900. 
The  President  called  the  meeting  to  order  at  10  o'clock. 
Paper,  "Azimuth  from  Polaris/'  which  was  prepared  by  Mr. 
Otto  J.  Klotz.  was  read  by  Mr.  Stewart.  It  was  moved  by  Mr. 
Dickson,  and  seconded  by  ^Ir.  Ross,  that  a  vote  of  thanks  be  sent 
to  Mr.  Klotz  for  his  valuable  paper,  and  that  the  same  be 
received  and  printed  in  the  "Proceedings." 

The  following  communication  on  "  Magnetic  Declination." 
by  Mr.  Otto  J.  Klotz,  was  read  by  the  President;  and  on  motion 
by  Mr.  H.  H.  Gibson,  seconded  by  Mr.  \'an  Xostrand,  it  was 
resolved  that  the  matter  of  collecting  data  on  magnetic  declina- 
tion be  referred  to  the  Land  Surveying  Conmiittee  to  take  action 
thereon  during  the  coming  year: 

The  time  has  arrived  for  the  systematic  compilation  of  all 
magnetic  data  in  Canada.  Apart  from  its  great  scientific  value 
in  the  study  of  terrestrial  magnetism,  the  subject  has  a  very 
im])ortant  practical  bearing,  too,  as  nearly  all  the  original  sur- 
veys in  the  older  Provinces  of  the  Dominion  were  made  with  the 
comj)ass.  Due  to  the  secular  variation  in  the  magnetic  declina- 
tion, the  bearing  of  many  of  the  old  lines  run  differs  now  widely 
from  the  original  one.  The  knowledge  of  this  change  or  varia- 
tion is  of  great  importance  in  retracing  Ix^undaries  of  properties. 
By  means  of  a  large  collection  of  magnetic  data  we  will  also  be 
able  to  di.scover  dctlections  of  the  needle  due  to  local  disturb- 
ances, and  thereby  adjust  apparent  anomalies.  The  scope  of  this 
work  naturally  falls  within   the  sphere  of  the   Dominion. 

Besides  obtaining  from  the  various  Provincial  Crown  Lands 
offices  the  available  data  from  the  old  records  and  surveys,  it  is 
intended  to  solicit  the  co-operation  of  every  surveyor  through- 
out Cana<1a  by  getting  any  data  that  he  may  have  i)crtaining  to 
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magnetic  declination,  or    '  variation,'    as  popularly  known.     For 
that  purpose  blank  forms  will  be  supplied.' 

DISCUSSION. 

Mr.  \'an  Xostrand — 1  suppose  that  is  intended  to  take  effect 
in  the  Association,  and  that  the  Association  will  furnish  blank 
forms.  There  is  no  doubt  that  there  should  l)e  a  compilation 
of  data  regarding  magnetic  declination.  Mr.  Kirkpatrick  re- 
ferred to  it  in  his  paper.  There  is  great  dearth  of  that  sort  of 
information  in  Canada.  We  have  to  go  to  the  other  side  of  the 
line,  and  make  a  sort  of  estimate  as  to  how  our  declination 
should  bear  on  difterent  points  in  the  United  States.  And  this 
Association  ought  to  try  to  give  all  the  assistance  it  can  in  the 
collection  of  data. 

The  President — This  communication  had  better  be  referred 
to  the  Land  Surveying  Committee,  or  some  action  be  taken  in 
collecting  data? 

Mr.  Gibson — 1  think  it  ought  to  go  to  the  Secretary. 

The  President — If  anything  is  to  l^e  done  it  is  hardly  fair  to 
leave  it  to  the  Secretary  alone  to  take  action. 

Mr.  H.  H.  Gibson — I  would  make  a  motion  that  this  matter 
be  referred  to  the  Land  Surveying  Committee.  If  they  have 
something  definite  in  hand  they  will  probably  take  a  little  more 
time  to  it. 

Mr.  Ross — I  will  second  that. 

Mr.  Kirkpatrick — Before  going  on  to  the  next  paper  I  would 
ask  the  Association  to  susj^end  the  Rules  of  Order  for  a  minute 
until  I  introduce  a  resolution  to  have  placed  on  record  w-hen  there 
is  a  full  house,  not  to  wait  until  this  afternoon,  when,  perhaps, 
there  will  not  be  so  many  present. 

Mr.  Kirkpatrick — Mr.  President,  we  are  all  aware  that  in  the 
wisdom  of  the  Governor-General  and  the  Dominion  Cabinet  a 
member  of  our  Association  has  been  lately  called  to  the  high 
dignity  of  a  member  of  the  Senate  of  the  Dominion  of  Canada; 
and  I  thought  it  would  be  a  graceful  act  to  place  on  record  our 
sense  of  the  appreciation  of  the  honor  done,  not  only  to  that 
gentleman  himself,  but  also  to  the  Association  of  Ontario  Land 
Surveyors,  of  which  he  is  a  valued  member.  We  had  the  pleasure 
of  having  him  at  our  annual  dinner  the  other  night:  and  what 
gave  us  a  peculiar  pleasure  in  his  presence  on  that  evening 
M-as  this,  that  although  not  a  British  Canadian,  but  a  French 
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Canadian,  his  utterances  that  evening  showed  concinsively 
tliat  he  beheved  there  is  no  ditierence  between  the  English 
Lanachan,  the  Scotch  Canadian,  the  Irish  Canadian  and  the 
Frencli  CanacHan.  but  that  they  are  all  united  in  their  attach- 
ment to  the  liberty  which  they  enjoy  under  the  British  Consti- 
tution. I  allude  to  our  friend,  the  Hon.  J.  P.  B.  Casgrain,  member 
of  the  Senate  of  the  Dominion  of  Canada  ;  the  resolution  I 
have  just  drawn  up — I  am  not  accurate  as  to  the  phraseology, 
but  Ijust  drew  it  up  as  the  words  came  into  my  mind.  (Reads.) 
*Mr.  Xiven — I  have  much  pleasure  in  seconding  that  motion, 
y\r.  President.  Mr.  Casgrain  was  an  active  member  of  this  Asso- 
ciation at  one  time.  He  has  not  been  so  of  late  years,  but  he 
gave  us  quite  a  lift  in  getting  our  Act  of  Incorporation.  The 
Society  of  Land  Surveyors  in  Quebec  had  incorporation  before 
we  had.  and  Mr.  Casgrain's  assistance  was  valuable  at  that  time. 

Moved  by  Mr.  \'an  Xostrand.  seconded  by  Mr.  Dickson,  that 
the  Rule  of  Order  be  suspended  in  order  to  permit  Mr.  Kirk- 
jiatrick  to  bring  in  a  resolution.     Carried. 

Mr.  Kirkpatrick  then  moved  the  following  resolution,  sec- 
'  >nded  by  Mr.  Xiven.  which  was  carried  unanimouslv: 

■■  That  the  members  of  the  Association  of  Ontario  Land  Sur- 
veyors, assembled  at  the  Annual  Meeting  in  February.  1900, 
desire  to  place  on  record  their  hearty  congratulations  to  a  valued 
member  of  their  Association  on  his  being  appointed  to  the  hon- 
orable position  of  a  member  of  the  Senate  of  Canada,  and  to 
express  to  their  confrere,  the  Hon.  J.  P.  B.  Casgrain,  their 
warmest  wishes  for  his  future  welfare  in  the  legislative  halls  of 
the  Dominion  of  Canada,  and  to  assure  him  that  they  view  his 
elevation  to  the  Senate  with  peculiar  pride  and  satisfaction. 
Carried. 

Paper.  "  Difficulties  in  Mining  Laws  in  Ontario."  or,  as  the 
writer  has  termed  it,  "  Some  Puzzles  in  Our  Mining  Laws," 
written  by  Mr.  A.  L.  Russell,  was  read  by  Mr.  Van  Xostrand; 
and  on  motion  the  paper  was  received  and  ordered  to  be  ]>rinted 
in  the  "  Proceedings." 

The  meeting  adjourned  at  T.20  until  2  o'clock. 


Afternoon  .Session. 

The  President  in  the  chair. 

The  Report  of  the  Committee  on  "Topographical  Survcy"^ 
was  read,  and  on  motion  of  Mr.  Xiven,  seconded  by  Mr.  P.  S. 
Cibson.  the  Report  was  received  and  adopted. 
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Report  of  Publication  Committee  read. 

^ioved  by  Capt.  Gamble,  seconded  by  Mr.  Speight,  that  the 
Report  of  the  Publication  Committee  be  received  and  adopted. 
Carried. 

Report  of  the  Exploration  Committee  read. 

It  was  moved  by  Mr.  P.  S.  Gibson,  seconded  l)y  Mr.  Xiven, 
that  the  Report  of  the  Exploration  Committee  be  received  and 
adopted.     Carried. 

Moved  by  Mr.  H.  H.  Gibson,  seconded  by  Air.  Roger,  that 
the  paper  by  Mr.  W.  A.  MacLean,  "  The  Forest  Trees  of  On- 
tario." be  taken  as  read  and  printed  in  the  "  Proceedings,"  and 
ihe  thanks  of  the  Association  be  rendered  to  Mr.  MacLean  for 
his  work  in  its  preparation.     Carried. 

Paper,  "  Original  Survey  "  (Township  of  Alfred),  w^as  then 
read;  and  it  was  moved  by  Mr.  Dickson,  seconded  by  Mr.  Kirk- 
patrick,  that  a  hearty  vote  of  thanks  be  tendered  to  Mr.  Wilkie 
for  his  paper,  and  that  it  be  printed  in  the  "  Proceedings." 
Carried. 

Report  of  the  Drainage  Committee  was  then  read  l^y  ]\[r. 
W.  F.  Van  Buskirk;  and  on  motion  of  Mr.  Dickson,  seconded 
by  Air.  H.  H.  Gibson,  it  w'as  resolved  that  the  Report  of  the 
Drainage  Committee  be  received  and  adopted. 

Aloved  by  Mr.  Van  Nostrand,  seconded  by  Mr.  Van  Buskirk, 
that  the  paper  on  "  Railway  Work  "  by  Mr.  H.  K.  Wicksteed  be 
taken  as  read  and  printed  in  the  "  Proceedings."     Carried. 

Moved  by  Mr.  Ross,  seconded  by  Mr.  Rogers,  that  the 
iveport  on  the  Committee  of  Entertainment  be  taken  as  read  and 
printed  in  the  "  Proceedings."     Carried. 

Moved  by  Mr.  Dickson,  seconded  l)y  Mr.  Shaw,  that  the 
Report  of  the  Committee  on  "  Engineering  "  be  taken  as  read 
and  printed  in  the  ''  Proceedings."     Carried. 

The  President  announced  that  in  the  absence  of  Mr.  Chipman 
there  is  no  Report  as  yet  of  the  Committee  on  "  Repository  and 
Biography,"  l)ut  no  doul)t  it  will  be  forthcoming. 

Moved  by  Captain  Gamble,  seconded  by  Mr.  Ross,  that  the 
Report  of  the  Committee  on  "'  Repository  and  Biography  "  be 
taken  as  read  and  printed  in  the  "  Proceedings."     Carried. 
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XOMIXATIOX   OF  OFFICERS: 


PRESIDENT. 


Moved  by  Mr.  Dickson,  seconded  by  Mr.  Xiven,  that  Mr. 
George  Ross  be  President  of  the  Association  for  the  coining 
vear.     Carried. 


VICE-PRESIDENT. 


Mo\ed  by  .Mr.  Ross,  seconded  by  Mr.  P.  S.  Gibson,  that  Mr. 
Dickson  be  Vice-President  for  the  coming  year.     Carried. 


SECRETARY-TREASURER. 


Moved  by  Mr.  P.  S.  Gibson,  seconded  by  Mr.  Xiven,  that  Mr. 
X'illiers  Sankey  be  Secretary-Treasurer.     Carried. 

AUDITORS. 

Moved  by  Mr.  Xiven.  seconded  l)y  Mr.  Ross,  that  Captain 
Gamble  be  one  of  the  auditors.     Car-  led. 

Moved  by  Mr.  Speight,  seconded  by  Mr.  Watson,  that  Mr. 
Harry  Browne  be  one  of  the  auditors  for  the  coming  year. 
Carried. 

MEMBERS    OF    COUNCIL. 

The  following  are  nominated  as  members  of  the  Council: 
Messrs.  W.  F.  Van  Buskirk.  A.  J.  \^an  Xostrand,  E.  T.  Wilkie, 
\V.  R.  Aylesworth.  J.  W.  Tyrrell.  H.  H.  Gibson,  A.  S.  Code, 
and  John  McAree. 

SCRUTINEERS. 

1  he  following  gentlemen  are  appointed  as  scrutineers  for 
I  he  ballots:    Messrs.  Speight  and  W'hilson. 

It  was  moved  by  Mr.  Kirkpatrick,  seconded  by  Mr.  Dickson, 
and  resolved:  "That  the  sum  of  $200  be  granted  to  the  Secre- 
tary-Treasurer as  a  slight  remuneration  for  his  services.    Carried. 

Moved  by  Mr.  Xiven.  and  seconded  by  Mr.  P.  S.  Gibson,  and 
resolved:  "That  we  have  learned  with  regret  of  the  removal  by 
death  of  Jos.  Green  Kirk  since  our  last  meeting  of  members." 
Carried. 

Moved  by  .Mr.  II.  II.  Gibson,  seconded  by  Mr.  Dickson, 
that  any  omissions  or  clerical  errors  in  the  records  of  this  meeting, 
now  in  the  hands  of  the  .Acting  Secretary  and  Stenographer,  be 
corrected  by  the  Committee  on  Publication  before  being  printed. 
Carried. 
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Moved  by  Mr.  Kirkpatrick,  seconded  by  Mr.  Wilkie,  that 
the  auditors  be  paid  the  sum  of  $5  each  for  their  work  auditing 
the  accounts  of  the  past  year.     Carried. 

Moved  by  Mr.  P.  S.  Gibson,  and  seconded  by  ^Ir.  Wilkie, 
that  the  President  do  leave  the  chair,  and  that  a  hearty  vote  of 
thanks  be  tendered  to  our  retiring  President  for  the  very  able  and 
efficient  manner  in  which  he  has  discharged  the  onerous  duties 
devolving  upon  him. 

Mr.  Bowman  thanked  the  members  of  the  Association  for 
their  hearty  vote  of  thanks,  and  expressed  the  great  pride  it  had 
been  to  him  to  fill  the  office  of  President,  and  expressed  the  hope 
that  as  vears  go  on  all  the  members  will  be  able  to  gather  an- 
nually,  and  help  each  other  along  in  the  work  necessary  to  keep 
us  abreast  of  the  times  in  our  profession. 

On  motion  of  Mr.  Dickson,  seconded  by  Mr.  P.  G.  Gibson, 
at  4  o'clock  p.m.  the  meeting  adjourned  with  the  singing  of 
the  National  Anthem. 


MEMBERS  IN  ATTENDANXE  AT  THE  EIGHTH 
'  ANNUAL  MEETING. 


27TH,  28TH  FEBRUARY  AXD  1ST  MARCH,  I9OO. 


W.  R.  Aylsworth. 
H.  J.  Bowman, 
E.  D.  Bolton, 
L.  Bolton, 
G.  L,  Brown. 
E.  Bazett. 
M.  J.  Butler. 
J.  P.  B.  Casgrain. 
A.  W.  Campbell. 
J.  Dickson. 
John  Davis. 
H.  L,  Esten. 
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Henry  Smith, 
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G,  E,  Silvester, 
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RESULT  OF  ELECTIONS  FOR  1900-1901. 

President George  Ross (by  acclamation). 

Vice-President James  Dickson (by  acclamation). 

Secretary -Treasurer \'illiers  Sankey (by  acclamation). 

Monbcrs  of  the  council  of  Management  elected  for  the  ensuing 

three  years  : 

A.  J.   \'an  Nostrand.  J.   W.  Tyrrell. 

Auditors  for  the  ensuing  year  :  (by  acclamation). 
Harry  J.  Browne.         Killaly  Gamble. 

I  hereby  declare  the  above  named  officers  elected. 

V'lLLiERs  Sankey, 

Secretary -Treasurer. 

Certified  correct. 

T.  B.  Speight,  •  /  n   ;/  , 

T    F    Whitson  j  "J^^''^'''^^^-^  of  Ballots. 

Under  Sec.  i6.  Chap.  iSo,  R.S.O.,  fSg;  the  Council  appointed  Mr.  John   Mc.'\ree  to  fill  the 
s'dcancy  caused  by  the  resignation  of  Mr.  Jas.  Dickson  as  member  of  the  Council. — Secretary. 


PRESIDENT'S  ADDRESS. 


Gentlemen, — It  is  very  gratifying  to  find  that  a  good  pro- 
gramme has  again  been  prepared  for  onr  Annual  Meeting,  the 
liftcciuh  in  the  history  of  the  Association  and  the  eighth  since 
incorporation.  It  is  to  be  hoped  there  will  be  time  for  full  dis- 
cussion of  the  different  reports  and  papers.  A  tendency  to^vards 
a  smaller  number  of  papers  need  not  be  feared,  as  in  that  event 
more  time  may  be  devoted  to  the  consideration  of  them  and  the 
exchange  of  experiences  between  the  members,  which  is  often 
more  hcli)ful  than  the  papers  themsehes. 

No  doubt  many  of  you  have  noted  with  interest  the  propo- 
sitiyns  of  the  new  leader  of  the  Ontario  Government,  particu- 
larly in  reference  to  the  appropriation  of  $40,000  or  $50,000  for 
];reliminary  exploration  work  in  the  northern  part  of  the  Pro- 
\incc  \\\)  to  the  shores  of  Hudson  l>ay  for  the  purpose  of  obtain- 
ing inf(jrmation  as  to  its  timber,  mines  and  arable  lands;  and 
also  his  annoimcement  that  it  is  hoped  a  system  may  be  pro- 
jected whereby  the  three  million  acres    of  swamp    lands  in  the 
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I'rovince  may  be  properly  drained.  A  great  aid  to  this  latter 
project  would  he  the  carrying  out  of  the  much-needed  topo- 
graphical surxey  of  the  older  part  of  the  Province.  In  the  old 
County  of  Waterloo  there  is  a  township  that  has  several  very 
large  swamps  or  marshes  in  it,  one  of  them  about  a  thousand 
acres  in  extent,  and  steps  would  doubtless  have  been  taken  long 
ago  to  drain  them  were  there  maps  in  existence  showing  the 
topography  of  the  district,  the  location  and  elevation  of  the  dif- 
ferent ponds,  streams  and  ridges.  As  a  matter  of  fact  there  is 
no  plan  on  file  anywhere  showing  e\-en  the  lots  as  originally 
surx'eyed  in  this  particular  township.  As  most  of  these  large 
swamps  in  this  township  have  no  natural  outlet,  nothing  can  be 
done  in  the  way  of  drainage  till  a  topographical  survey  is  made. 
Recently  an  agitation  has  arisen  for  provincial  aid  for  high- 
way construction.  As  subsidies  have  long  been  given  to  rail- 
ways, there  cannot  be  any  difference  in  principle  in  granting  aid 
to  establish  good  macadamized  roads  as  feeders  to  these  railways; 
and,  as  provincial  subsidies  are  now  very  seldom  granted  to  rail- 
ways in  the  older  part  of  the  Province,  it  would  seem  only  fair 
that  some  plan  should  be  devised  for  thus  continuing  the  develop- 
ment of  the  country.  In  the  State  of  Massachusetts,  where  the 
principle  of  State  aid  has  been  adopted,  the  writer  was  recently 
informed  by  one  of  the  Commissioners  that  already  the  large  sum 
of  $2,600,000  has  been  expended  in  building  first-class  macadam 
roads. 

A  few  of  our  members,  who  are  also  members  of  the  Canadian 
Society  of  Civil  Engineers,  accompanied  the  excursion  a  month 
ago  to  Boston.  The  experience  gained  on  a  trip  of  this  kind, 
the  pleasant  intercourse  with  the  other  members  of  the  party,  and 
the  consequent  broadening  of  the  individual  thought,  suggest  the 
consideration  of  the  advisability  of  a  somewhat  similar  excursion 
at  some  future  date  for  the  benefit  of  our  own  members.  No 
doubt  the  members  resident  at  or  near  our  national  capital,  as 
well  as  some  of  our  other  larger  cities,  would  be  glad  to  have 
the  .\ssociation  visit  them,  and  would  prepare  papers  dealing 
with  local  matters  of  general  interest. 

The  proposed  Engineers'  Bill  was  amended  last  year  to  meet 
the  views  of  your  Committee  appointed  in  that  behalf,  but  it  is 
not  likely  that  it  will  come  up  at  this  Session  of  the  Legislature. 

As  the  Association  has  now  an  uncjuestioned  surplus,  would  it 
not  be  well  to  authorize  the  Council  to  purchase  for  active  mem- 
bers 50  or  TOO  feet  steel  standards  of    measurement,  and    have 
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them  stamped  by  the  Dominion  authorities.  For  such  a  large 
number  a  close  hgure  would  be  quoted  by  the  different  manufac- 
turers. Some  of  our  funds  could  advantageously  be  used  in 
enlarging  and  fitting  up  the  new  repository.  By  the  use  of 
Luxfer  prisms  the  light  could  be  much  improved,  and  by  remov- 
ing some  of  the  partitions  and  putting  in  a  wooden  floor  on  top 
of  the  concrete  a  room  would  be  obtained  more  suitable  for  the 
meetings  of  this  august  body. 

In  conclusion,  it  will  be  only  necessary  to  make  a  passing 
reference  to  the  war  now  being  waged  in  that  distant  part  of  the 
great  empire,  of  which  we  are  proud  to  form  another  part.  This 
unhappy  occurrence  has  shown  to  the  world  the  great  bond  of 
unity  which  exists  between  Great  Britain  and  her  colonies,  as 
evidenced  by  the  spontaneity  with  which  the  people  of  the  col- 
onies have,  unsolicited,  sent  their  sons  to  help  the  Mother 
Country  in  giving  to  the  people  of  South  Africa  that  freedom 
which  we  enjoy.  It  will  be  for  you  to  decide  whether  a  fitting 
donation  shall  be  made  to  the  fund  established  for  the  relief  of 
those  dependent  upon  our  brave  boys  who  have  fallen  at  the  front. 

Herbert  J.  Bowman, 

President. 
February  2^,  1900. 

discussion. 

Mr.  President — I  shall  be  glad  if  the  gentlemen  present  will 
discuss  some  of  the  propositions  that  I  have  made. 

Mr.  Sankey — Mr.  President,  I  was  going  to  remark  on  hear- 
ing your  address  there  was  so  much  in  it  to  discuss  that  it  would 
be  well  for  the  different  points  to  be  taken  up  separately  and 
discussed.  In  some  Associations,  I  believe,  it  is  the  custom  to 
refer  an  address  of  this  kind  to  a  special  committee  in  order  to 
promote  a  general  fliscussion;  but  as^  that  would  be  rather  out 
<»f  the  way  here  I  would  suggest  that  each  point  be  taken  up  in 
its  order  as  mentioned  in  the  address,  and  discussed  to  a  finish. 

.Mr.  Dickson — Would  you  read  the  address  clause  by  clause? 

The  President — The  new  leader  of  the  Government,  Mr.  Ross, 
in  a  speech  which.  I  think,  he  made  at  Whitby,  mentioned  that 
he  intended  to  ask  for  $40,000  or  $50,000  for  exploration  work 
in  the  northern  part  of  the  province.  I  think  that  was  referred 
to  before  in  one  of  the  other  reports.  Perhaps  some  of  our 
members  are  in  the  confidence  of  the  Government. 
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Mr.  Dickson — Perhaps  ^Ir.  Kirkpatrick  would  not  mind  let- 
ting us  know  what  the  system  is,  under  which  this  will  be  done, 
if  he  is  at  liberty  to  do  so;   his  information  would  be  of  interest. 

The  President — It  w-as  not  clear  whether  this  was  to  be  all 
-pent  in  one  year  or  not. 

Mr.  Sankey — Assume  the  money  is  going  to  be  spent,  and 
let  us  ha\e  the  various  opinions  as  to  the  liest  way  to  spend  it. 

Mr.  Dickson — 1  think  if  the  Government  is  asking  for  this 
L;Tant  their  intention  is  to  spend  it  this  year. 

Mr.  Sankey — Are  they  going  to  ask  our  advice? 

Mr.  P.  S.  Gibson — They  will  no  doubt  ask  our  advice  as  to 
the  spending  of  it. 

The  President — It  is  taken  for  granted  that  the  exploration 
would  have  to  be  made  by  Ontario  land  surveyors. 

Mr.  P.  S.  Gibson — Of  what  character  is  this  exploration  w^ork 
to  be — for  mining  or  agricultural  purposes? 

The  President — They  wish  to  find  out  the  nature  of  the 
country.     I  should  not  think  they  refer  to  timber. 

Mr.  Sankey — Both  Mr.  Xiven  and  Mr.  Speight  have  more 
ex])erience  in  our  northern  country  than  any  one  else,  and  they 
sliould  know  what  is  the  best  method  of  spending  the  money; 
that  is.  getting  the  most  value  for  the  money  spent. 

Mr.  Xiven — Well,  Mr.  President  and  gentlemen.  I  do  not 
usually  suggest  anything;  I  do  what  I  am  told  to  do.  Of  course, 
I  have  heard  something  of  the  exploration,  but  I  have  no  idea 
as  to  what  way  they  intend  to  do  it.  I  have  not  given  the  matter 
sufficient  thought  to  suggest  to-day  before  this  body  of  sur- 
veyors or  anyone  else  what  should  be  done.  But  I  believe  that 
a  system  of  exploration  could  only  be  properly  conducted 
between  base  and  meridian  lines;  and  it  would  be  necessary  to 
cut  the  country  up  to  some  extent  into  certain  sized  districts,  and 
then  the  exploration  could  be  made  between  the  district  bound- 
aries, because  if  you  send  a  number  of  surveyors  or  others  into 
a  country  like  ours  to  go  through  and  tell  what  is  in  it,  they 
could  never  know  where  they  were — they  would  be  lost  for  the 
time,  and,  although  they  might  make  calculations  about  their 
latitude  and  longitude  they  would  be  very  much  out. 

Mr.  P.  S.  Gibson — Don't  you  think  the  compass  survey  w^ould 
be  very  much  better  than  these  transit  sun-eys  to  get  over  the 
country? 


26  ASStK  I  ATI<)\    OK    oNTAklU    LAXU    SLKVEVORS. 

Mr.  Xiven — W  ith  the  transit,  of  course,  it  takes  longer  to  do 
it,  but  you  know  what  you  are  doing,  and  when  it  is  clone  you 
have  something  definite. 

Mr.  Sankey — But  with  the  expense  attendant  on  the  running 
of  the  base  line,  isn't  the  actual  exploring  overlooked?  That  is, 
the  thorough  understanding  of  the  country  seems  to  me  to  be 
overlooked  on  account  of  the  expense  necessary  to  run  the 
base  line. 

Mr.  Xiven — So  it  is  in  the  way  it  has  been  done,  because  the 
surveyor  cannot  leave  the  line:  he  is  there  attending  to  his  work; 
but  in  some  instances  we  have  had  explorers  attached  to  a  party 
whose  business  it  was  to  go  perhaps  six  miles  on  each  side.  Well, 
sometimes  they  would  go  six  miles,  but  very  often  they  would 
not  go  so  far:  it  might  happen  that  they  thought  they  had  gone 
six  miles  when  they  were  only  four  miles.  But  it  appears  to  me 
that  if  the  country  were  cut  up  into  districts,  and  then  explora- 
tion parties  put  in  to  explore  from  one  boundary  to  the  other, 
that  you  would  certainly  get  a  better  idea  of  the  country  than 
in  any  other  way. 

Mr.  Sankey — With  regard  to  these  base  lines,  is  it  worth 
while  going  to  the  expense  of  running  an  expensive  transit  line 
through  a  country  you  know  nothing  about?  Vou  may  start 
this  transit  line  from  a  practically  useful  point,  but  the  line  may 
lead  you  you  dc^n't  know  where.  Therefore  the  expensive  line 
is  more  likely  to  be  run  in  the  wrong  place  than  the  right.  Would 
it  not  be  well  to  lay  out  the  country  with  compass  lines  first.  As 
Mr.  Xiven  truly  remarks,  you  may  not  know^  exactly  where  you 
are.  but  still  I  think  a  general  knowledge  of  the  country  woidd 
be  ac(juired.  and  then  the  base  lines  c(jul(l  be  run  in  useful 
locations. 

Mr.  Kirkpairick — I  have  had  a  little  experience  in  this  kind 
iti  work.  I  had  a  plan  gi\en  to  me  some  years  ago  by  the 
Government.  My  method  of  doing  this  work  is  to  have  not  only 
a  surveyor  with  me,  but  also  two  or  three  young  fellows,  and 
when  you  get  on  to  a  real  nice  country,  then  you  can  run  your 
meridian  lines  or  governing  lines,  and  run  them  well,  too. 

Mr.  Dickson — I  think  what  is  worth  doing  at  all  is  worth 
<1oing  well.  We  do  n(»t  know  what  is  in  the  country.  We  can 
gf)  over  it.  and  tin<l  out  what  is  on  the  surface,  but  we  do  not 
3<now  what  is  underneath  it.  The  ground  may  be  full  of  minerals, 
;and  we  may  make  our  compass  surveys  and  establish  certain 
^>ujnts.  and   then   the  true   surveys   have  to  be   made  where  the 
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mineral  locations  are  found,  and  ihen  whatever  is  to  be  done 
shouia  be  done  ni  a  very  thorough  manner.  1  believe  in  a  line 
being  wed  staked  out  and  blazed  with  properly  marked  posts, 
and  then  there  is  no  further  expense  necessary  to  pick  up  your 
lines,  i  would  certainly  suggest  properly  run  meridian  Imes  m 
every  instance. 

.Mr.  Kirkpatrick — Of  course,  1  do  not  know  what  the  Premier 
will  do;  but  i  was  asked  some  time  ago  by  him  to  prepare  a 
scheme.  Well,  the  first  thing  to  do  is  to  prepare  a  map.  As  far 
as  the  Rainy  River  district  is  concerned  I  always  had  a  good  deal 
oi  trouble  m  eariy  days  to  get  the  Commissioner  to  authorize 
th€  running  of  base  and  meridian  lines  with  permanent  monu- 
ments. They  were  generally  afraid  that  the  expenditure  could 
not  be  defended  in  Parliament  as  readily  as  money  expended 
in  subdividing  townships  into  farm  lots.  1  always  maintained, 
however,  that  if  necessary  1  wotild  go  before  any  committee  and 
justify  such  expenditure  as  the  best  money  that  ever  was  spent 
in  the  Province  of  Ontario.  I  am  not  required  now  to  go  before 
any  committee — the  event  has  justified  the  action.  The  Govern- 
ment have  gained.  I  suppose,  $50  for  every  dollar  that  was  spent 
in  rtmning  those  base  and  meridian  lines.  Now,  the  consequence 
IS  that  we  had  base  and  meridian  lines  within  reasonable  distance 
of  each  other  by  the  time  they  were  required.  This  last  year 
there  was  very  nearly  $100,000  taken  in  through  my  branch  alone 
by  the  sale  of  mining  lands.  I  very  much  qtiestion  if  the  cost  of 
running  base  and  meridian  lines  was  anything  like  that  amount. 
Now.  as  regards  the  newer  part  of  the  province;  that  is.  the  part 
lying  in  the  Districts  of  Algoma  and  Xipissing.  Of  cotirse. 
there  is  really  very  little  known  of  that,  but  sufficient  is  known 
to  expect  that  there  is  a  very  large  extent  of  arable  land,  as  well 
as  a  very  large  extent  of  territory  covered  by  spruce,  which  is 
now  probably  the  largest  extent  of  spruce  on  this  continent.  \\  t 
know  exactly  what  is  being  done  in  the  way  of  pulp  manu- 
facturing. And  as  the  land  is  cleared  up  it  will  be  found  from 
surveys  made  by  "Sir.  Xiven  and  others  that  the  soil  is  suitable 
for  agriculture.  prolja1)ly  to  a  very  large  extent.  Now.  my  idea 
is  that  a  combination  of  base,  meridian  and  exploratory  lines 
can  be  done  every  year,  and  I  know^  that  such  work  will  not  be 
thrown  away.  My  idea  would  be  to  run  a  base  line  throtigh  the 
centre  of  the  known  good  land.  I  would  also  probably  explore 
with  cheap  compass  lines — I  do  not  say  that  I  wotild  necessarily 
r;m  them  north  or  south,  or  anything  like  that;  but  I  would  have 
them  go  through  the  spruce  swamps.     Of  course,  you  all  know 
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tlial  the  rivers  riow  into  the  sea  through  that  country,  and  there 
is  an  enormous  number  ot  them  to  map  out  the  country.  As 
well  as  i  could,  1  have  estimated  at  what  cost  1  thought  this  could 
be  done  for,  but  1  do  not  beheve  systematic  knowledge  of  the 
country  could  be  obtained  quickly,  but  certainly  a  good  general 
knowledge  can  be  got.  1  do  not  think  it  will  be  possible,  of 
course,  to  arrive  all  at  once  at  an  exhaustive  knowledge  of  what 
the  country  contains,  but  I  contidently  expect  that  the  expen- 
diture of  $40,000  or  $50,000  will  bring  in  a  large  amount  of  infor- 
mation, which  IS  much  required  concerning  the  northern  part 
of  the  country.  1  think  it  will  be  quite  evident  to  everybody 
that  explorers  will  have  to  go  with  each  survey  party,  also 
probablv  a  geologist,  and  perhaps  in  the  thickly-woodea  part 
exi)erts  in  uniLer,  so  as  to  be  able  to  value  and  estimate  the 
amount  of  timber.  A  great  many  survey  parties  have  good  line- 
runners,  but  they  may  not  haxe  much  idea  of  the  \alue  of  the 
timber.  Of  course,  it  is  an  experts  work,  and  I  think  myself 
that  probably  a  good  timber  valuator  or  estimater  accom- 
panying each  pariy  will  not  be  money  thrown  away.  We  may 
as  well  get  out  of  the  idea  that  a  surveyor  can  do  everything. 
In  parties  like  these  every  man  will  have  to  use  his  brains.  Not 
some  kind  of  a  line,  but  a  combination  of  lines,  1  think,  will  bring 
in  a  large  stock  of  information:  that  is  what  I  contidently  hope 
and  expect. 

The  President — There  has  been  an  agitation  for  provincial  aid 
towards  higher  construction  of  roads.  Last  fall  there  was  a 
convention  in  Toronto  of  representatives  of  ditterent  munici- 
palities, at  which  this  matter  was  very  fully  discussed;  and  we 
may  look  for  .some  legislation  on  the  subject,  as  no  doubt  some 
system  can  be  put  into  our  road  1)uilding.  In  some  parts  of  the 
province  it  is  not  looked  upon  with  very  great  favor  because 
they  have  good  roads;  but  the  method  recommended  seems  to 
be  to  have  the  counties  assume  leading  highways  through  the 
county  and  im])rove  them,  the  Government  giving  a  grant  to 
aid  them  in  this  direction.  This  method  is  pursued  in  some  of 
the  States  across  the  line.  As  I  stated  in  my  address,  the  State 
of  Massachusetts  is  in  the  lead.  L'nder  this  system  of  State  aid 
tliey  have  spent  during  the  last  few  years  $2,600,000  on  good 
macadam  roads.     The  centre  of  the  road  is  macadamized. 

Mr.  Aylesworth — For  a  width  of  fifteen  feet  they  are  ma- 
cadamized; then  the  sides  are  gravelled  and  proper  ditches  made. 
In  my  county  the  county  roads  are  under  a  superintendent,  who 
has  three,  four  or  five  gangs  of    men  as  may  be  necessary  kept 
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in  various  parts  of  the  county  working  during  the  summer 
season.  We  also  have  a  bridge  gang,  ^^'e  have  over  275  bridges 
kept  up  by  the  county.  We  spend  from  $12,000  to  $15,000 
annually  on  our  bridges.  Our  bridges  are  now  in  lirst-class 
condition,  and  are  built  of  iron  or  wood. 

The  President — The  next  matter  I  touched  upon  w^as  the  trip 
of  the  Canadian  Society  of  Civil  Engineers  to  Boston.  About 
a  month  ago  I  suggested  the  advisability  of  our  Association 
taking  a  similar  excursion  to  perhaps  Ottawa  or  some  of  the 
other  large  cities  in  the  province  or  Montreal  Then  I  mentioned 
that  the  Engineers'  Bill  was  amended  to  suit  our  Committee  last 
year,  but  no  progress  was  made  in  the  Legislature  with  it.  I 
believe  the  chairman  of  the  Committee,  Mr.  Chipman,  is  at 
present  in  Europe,  so  it  is  not  likely  that  the  matter  will  come 
up  this  Session. 

The  next  matter  I  suggest  is  to  use  some  of  our  surplus  in 
the  purchase  of  steel  standards  of  measurement.  We  have 
already  got  those  little  wooden  affairs  which  are  given  to  those 
who  pass  the  final  examination.  What  we  need  is  a  reliable 
standard  which  we  can  take  into  court,  as  a  standard  of  measure- 
ment, and  if  a  couple  of  hundred  were  bought  at  one  time  it 
could  be  done  very  expeditiously  and  very  cheaply,  and  no  doubt 
arrangements  could  be  made  with  the  Weights  and  ^Measures 
Department  at  Ottawa  to  stamp  them  all  at  the  same  time. 

Mr.  Sankey — When  the  present  Board  of  Examiners  came 
into  office  we  found  there  was  about  half  a  gross  of  the  old 
wooden  standards  in  existence.  They  were  not  stamped.  \\'^ell, 
we  thought  that  such  good  old  timber  as  that  (I  understand 
good  seasoned  timber  is  rather  expensive  now-a-days),  was  too 
good  to  be  thrown  away.  However,  you  will  be  happy  to  know 
that  the  last  of  those  old  sticks  has  gone.  We  are  to-day  in 
communication  with  the  manufacturers  as  to  a  suitable  stan- 
dard. The  suggestion  that  the  Board  of  Examiners  made  was 
that  a  thirty-three-foot  steel  tape  line  be  graduated  in  feet  on 
one  side  and  links  on  the  other,  the  first  foot  to  be  graduated 
into  inches  and  sixteenths  and  the  last  foot  to  be  graduated  into 
tenths  and  hundredths,  the  first  ten  links  to  l)e  graduated  into 
individual  links,  as  a  suitable  standard  for  Ontario  Land  Sur- 
veyors. Then  a  sixty-six  foot  tape  or  a  100  foot  tape  could  be 
easily  compared  with  such  a  standard.  One  of  the  .strong  objec- 
tions to  having  a  thirty-three  foot  tape  is  that  it  is  not  very 
much  gfood  to  take  out  in  the    bush  or  in  the    country.    Under 
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the  Statutes  a  surveyor  is  supposed  to  take  the  standard  supplied 
hiin  by  the  Board  of  Examuiers  to  compare  his  chains  with. 

-\ir.  P.  S.  Gibson — We  are  l)ound  to  have  pur  chains  stamped. 

.Mr.  Sankey — We  are  bound  to  l)e  in  possession  of  the 
>tandard  that  is  given  by  the  Board  of  Examiners,  and  we  are 
>upposed  to  have  sufficient  knowledge  to  compare  the  other 
chains  we  use.  What  I  want  to  know  is  whether  the  33-foot  steel 
tape,  which  is  not  of  a  very  expensive  character,  graduated  as  1 
have  mentioned,  will  be  in  the  opinion  of  all  present  a  suftable 
standard  to  have.  The  candidates  for  examination,  when  they 
pass  their  final  examinations,  have  hitherto  been  charged  $2' 
apiece  for  the  wooden  standards  I  have  no  doubt  they  would 
be  willing  to  pay  a  little  extra  if  they  got  a  better  standard.  At 
the  present  time  the  funds  of  the  Association  might  be  drawn 
u])on  to  a  certain  extent.  Surveyors  who  have  been  in  practice 
for  some  time  would  pay  $3.50  or  $4  for  a  tape  such  as  I  speak  of. 

Mr.  P.  S.  Gibson — Mr.  Sankey's  views  meet  mine  exactly. 

The  President — I  think  that  a  100-foot  tape  would  be  perhaps 
a  more  satisfactory  standard,  because  you  could  compare  the  100- 
foot.  66  foot  and  33-foot  chains  directly  with  this. 

Mr.  P.  S.  Gibson — I  would  suggest  this:  that  there  should 
be  different  lengths  for  standards,  and  those  who  want  a  lOO-foot 
i<ne  should  pay  a  little  more. 

The  President — 1  think  every  member  should  have  a  standard 
tape,  either  to  be  furnished  gratis  or  upon  a  small  payment;  a 
ic>o-foot  tape  would  l)e  the  most  satisfactory.  A  portion  of  the 
tape  might  be  divided  in  the  metric  system,  as  some  time  in 
the  future  the  metric  system  may  be  adopted,  and  we  might  just 
as  well  have  the  graduations  in  these  standards  ;  and  if  they  are 
properly  taken  care  of  they  will  last  forever. 

Mr.  Sankey — .\s  to  ]irice.  I  am  reading  now  from  the  Lufkin 
Rule  Comi)any  price  list.  Their  price  for  a  25-foot  tai)e.  marked 
in  feet  and  tenths  and  hundrcdtlis.  with  a  substantial  case  and 
everything  perfectly  suitable  for  doing  actual  work,  is  $4.50.  The 
price  for  a  similar  tape  100  feet  long  is  $12.80.  The  50-foot  tape 
is  $7.20.  I  have  one  of  these  tapes  myself,  and  it  is  a  most  beau- 
tiful tape.  I  did  not  go  to  the  expense  of  having  it  nickel-plated, 
though  they  nickel-|)late  them  for  $1.50  more.  1  have  used  it 
two  years,  and  it  has  given  me  great  satisfaction.  It  is  a  very 
easily-cleaned  tape.  The  material  it  is  made  of  is  not  easily 
rusted,  and  it  is  very  easily  brightened.  It  does  not  kink  very 
(juickly.     I  think  tlie  diameter  of  the  J)OX  is  3  3-4  or  4  inches. 
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Mr.  P.  S.  Gil)son — What  is  the  breadth  of  it. 

Mr.  Sankey — It  is  probably  about  five-eighths  inch. 

The  President — Of  course,  our  standards  need  not  be  used 
for  measurement,  but  for  comparison.  A  narrow  tape  is  less  apt 
to  be  broken  by  being  stepped  upon.  1  should  think  that  by 
giving  a  special  order  for  a  couple  of  hundred  of  lOO-foot  tapes 
they  could  be  got  for  about  $5  apiece,  and  if  we  got  the  Dominion 
Government  to  obtain  them  for  us  we  would  not  have  to  pay 
any  iluty;  they  could  be  made  in  England.  Most  of  the  best 
tapes  are  made  in  England,  and  afterwards  sold  by  our  American 
cousins  as  their  tapes. 

Mr.  Sankey — I  would  like  to  know  for  the  Council  and  for 
the  Board  of  Examiners  what  the  Association  desires  to  do  in 
this  matter.  We  may  go  and  buy  a  33-foot  tape,  and  no  one 
will  want  to  l)uy  it  from  us. 

Mr.  P.  S.  Gibson — Order  a  variety  of  lengths. 

Mr.  Sankev — That  would  not  answer,  Mr.  Gibson.  What- 
e\"er  stan:'arvl  is  going  to  be  established  must  be  officially  estab-. 
lished,  and  every  surveyor  should  be  in  possession  of  the  official 
standard. 

Mr.  Aylesworth — I  think  it  would  be  much  better  to  have  a 
standard  of  about  33  feet.  I  move  that  this  Association  recom- 
mend a  33-foot  standard. 

Mr.  Ross — I  l)eg  to  second  ]\Ir.  Aylesworth's  resolution.  I 
think  the  standard  should  be  of  the  same  material  as  the  tapes 
we  use;   the  standard  will  be  correct  up  to  a  certain  temperature. 

The  President — It  has  been  moved  by  Mr.  Aylesworth, 
seconded  by  Mr.  Ross,  that  the  Board  of  Examiners  be  recom- 
mended to  adopt  a  33-foot  steel  tape  as  the  standard  of  measure- 
ment to  l}e  given  in  future  to  those  who  pass  the  final  examina- 
tion. They  might  purchase  a  sufficient  number  to  allow  the 
older  members  to  get  them  at  a  nominal  figure.  I  hope  that 
they  will  be  able  to  do  so. 

Mr.  Wilkie — For  myself  I  should  be  very  glad  to  purchase 
one,  and  I  think  with  Mr.  Sankey  that  the  33-foot  would  be  the 
most  suitable.  I  do  not  anticipate  any  trouble  in  comparing  the 
length  of  my  100-foot  chain  with  the  33-foot  standard. 

The  President — Probably  the  Council  will  issue  a  special 
circular  after  they  ascertain  what  the  cost  of  the  difi^erent  lengths 
would  be,  and  after  they  find  out  about  testing  by  the  Weights 
and  Measures  Department,  and  then  find  out  how  manv  would 
he  required.     The  motion  was  carried. 

The  President — The  onlv  other  matter  I  mentioned  was  with 
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reference  to  the  war  that  is  now  being  waged  in  South  Africa, 
to  draw  your  attention  to  the  fact  that  it  would  be  a  very 
good  idea,  I  think,  to  make  a  small  grant  towards  the  Patriotic 
Fund.  I  would  suggest  that  we  give  $ioo.  We  have  practically 
a  cash  balance  on  hand  of  $2,000,  so  that  we  do  not  have  to 
consider  very  long  whether  we  can  stand  a  small  grant  or  not. 

Mr.  Dickson — I  think  we  can  stand  it  very  well. 

Mr.  \'an  Xostrand — We  have  one  or  two  accounts  that  will 
be  due.  I  do  not  know  what  the  printing  of  our  manual  will  be 
— it  was  to  be  here  to-day,  but  it  has  not  arrived  yet — but  that 
will  be  a  fairly  large  item.  Then  we  have  the  standards  to  con- 
sider, and  the  new  rooms  that  we  are  about  to  have  given  to  us 
on  the  other  side  of  the  corridor  will  be  partially  fitted  up  by  the 
Government  for  our  use  ;  but  it  was  intended  that  we  should 
have  some  elaborate  fittings  of  our  own,  which  would  run  into 
a  certain  amount  of  money.  The  surplus  last  year  increased 
about  $300;  in  the  previous  year  there  was  scarcely  any  increase; 
it  is  not  a  regular  increment  at  all,  and  last  year's  record  was 
considerably  out  of  the  ordinary.  Part  of  it  w-as  due  to  the  fact 
that  moneys  due  to  the  Association  bad  not  l)een  collected  the 
year  before,  and  they  came  in  last  year,  so  that  we  cannot  look 
for  any  similar  experience.  I  do  not  think  that  an  average  of 
more  than  $100  a  year  can  be  counted  on.  with  our  present  run- 
ning expenses,  for  increasing  our  sur])lus.  It  has  been  sug- 
gested that  when  the  surplus  got  large  enough  we  should 
carry  on  any  litigation  which  we  may  be  brought  into  in  view^ 
of  some  matters  that  are  now  before  the  Council  ;  it  was  pro- 
]K)sed  also  that  after  our  sur])lus  had  come  to  a  substantial 
sum  the  annual  dues  would  be  reduced  to  $1.  There  are  meinbers 
who  think  $4  too  much.  Proposed  by  Mr.  .\ylesworth  and 
seconded  by  Mr.  Dickson,  that  $100  be  given  to  the  Patriotic 
J'"imd.     MtJtion  carrie<l. 

The  I 'resident — 1  would  suggest  that  the  checjue  be  made 
payable  to  Sir  Oliver  Ahnvat.  He  is  the  President  for  Ontario, 
and  it  would  be  very  nice  to  have  his  autograph  on  the  back  of 
our  che(|iR',  and  probably  in  the  future  it  would  be  a  relic  that 
we    would   prize. 

The  1 'resident — Mr.  Plue.  of  the  P>ureau  of  Mines,  has  just 
conveyed  to  me  the  intelligence  that  the  Commissioner  of  Crown 
Lands  would  be  glad  if  we  would  take  an  upper  chaml)er  and  go 
up  higher.  We  can  have  the  use  of  the  Railway  Committee 
Room  ff>r  the  rest  of  the  afternoon. 
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REPORT  OF  THE  COUNCIL  OF  MANAGEMENT  FOR 
THE  YEAR  1899. 

Mr.  President,— The  Council  held  its  regular  meetings  as 
laid  down  in  the  Statutes.  At  the  first  meeting  (the  late  Mr. 
Foster,  then  a  member  of  Council,  having  been  elected  vice- 
president),  the  Council  under  the  authority  of  the  Statute 
appointed  Mr.  James  Dickson  on  the  Council  for  the  rernainder 
of  Mr.  Foster's  term.  During  the  last  meeting  of  the  Council 
Mr.  George  Ross  was  appointed  to  the  position  of  vice-president 
for  the  remainder  of  this  vear,  owing  to  the  untimely  death  of 
Mr.  Foster.  The  Council  reports  with  sorrow  his  loss.  His 
services  on  our  Executive  were  of  great  assistance,  and  it  was 
with  pleasure  that  we  were  looking  forward  to  his  assuming  the 
duties  of  president,  which  no  doubt  would  have  fallen  to  him  at 
this  meeting. 

During  the  year  the  By-laws  have  been  revised,  and  I  now 
present  a  copy  for  official  ratification  by  the  Association.  They 
number  from  i  to  46.  I  also  present  a  copy  of  the  Rules  ot 
our  Examinations  to  be  ratified. 

Referring  to  the  recommendation  published  in  the  annual 
report  with  regard  to  the  legislation  which  we  settled  upon  at 
the  last  meeting  in  respect  of  amendments  in  the  Registry  Act, 
our  deputation  was  referred  by  the  Government  to  Mr.  Guthrie. 
inspector  of  Registry  Offices,  who  gave  us  a  most  attentive  and 
courteous  interview,  which  resulted  in  the  amendments  as  passed 
last  year.  While  in  some  details  our  proposals  were  not  entirely 
carried  out,  all  the  important  points  were  accepted  almost  in  our 
own  words. 

I  hoped,  gentlemen,  to  have  had  the  copies  of  the  Manual 
here  to  present  them,  but  we  have  just  heard  from  the  printers 
through  some  unfortunate  delay  in  the  binding  they  will  not 
be  here  until  to-morrow  morning.  The  preparation  of  this 
Manual  required  considerable  care  not  so  much  in  respect  to 
what  should  be  put  in  it  as  to  what  should  be  left  out,  the  first 
consideration  being  its  portability,  it  being  primarily  intended 
for  use  in  the  field  and  for  ready  reference  in  the  office.  Perhaps 
some  may  say  that  some  sections  of  certain  Acts  or  a  synopsis 
of  them  should  have  been  inserted;  for  instance,  those  sections 
of  the  Municipal  Act  relating  to  roads  and  highways,  their  widths 
and  the  acceptance  of  them,  etc.     There  are  a  great  number  of 
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sections  and  sul)-sections  in  the  Municipal  Act  which  refer  to 
this  branch  of  the  Municipal  Act.  We  did  not  put  them  in  the 
Manual  because  they  do  not  directly  concern  the  surveyor  in  the 
iield.  Reference  is  made  to  them,  however,  so  that  a  surveyor 
can  readily  turn  uj)  what  in  the  Municipal  Act  refers  to  roads. 
Certain  sections  in  the  Railway  Act  as  to  the  duties  of  arbitrators 
were  not  put  in  for  the  same  reason.  The  answer  generally  to 
an  objection  such  as  this  is  that  we  should  have  had  to  put  all 
in ;  a  synopsis  alone  would  have  done  more  harm  than  ^ood. 
It  is  apt  to  lead  astray,  and  it  is  Ijetter  to  let  the  surveyor  read 
all  the  sections  of  every  Act  relating  to  roads. 

Amongst  the  suggestions  made  by  us  as  to  part  of  the  Registry 
Act.  which  were  not  adopted,  was  a  proposed  form  of  certificate 
for  compiled  plans.  As  you  may  remember,  there  is  a  > differ- 
ence of  opinion  as  to  what  certificate  should  be  used,  some 
thinking  that  the  proper  certificate  to  be  put  on  a  compiled  plan 
is  the  one  which  is  already  in  the  Act.  Schedule  O,  Section  lOO. 
But  if  you  will  look  at  Section  lOO  of  the  Act  you  will  see  that 
the  only  plans  upon  which  this  certificate  has  to  go  is  where  any 
land  is  surveyed  for  the  ])urpose  of  being  resold,  or  conveyed  in 
lots  by  reference  to  a  plan  which  has  not  been  already  registered. 
That  is  the  only  kind  of  plan  upon  which  the  particular  certificate 
in  the  Act  is  required.  If  you  turn  to  the  section  which  refers 
to  the  preparation  of  and  compiling  of  plans  you  will  notice  that 
two  certificates  are  required.  The  Act  reads  as  follows:  ''Each 
map  or  plan  shall  have  endorsed  thereon  the  certificate  of  the 
clerk  and  the  head  of  the  municipality  and  the  surveyor.'"  Clearly 
the  one — that  is.  the  certificate  signed  by  the  clerk  and  the  head 
of  the  municipality — is  a  certificate  that  the  plan  was  prepared 
imder  the  direction  of  the  municijiality  ;  the  survevor  signs  a 
certificate  that  it  was  prepared  in  accordance  with  the  provisions 
of  Section  in  (or.  as  the  case  may  be)  of  the  Registry  Act. 
Otherwise  all  the  proposals  that  we  suggested  have  been  adopted, 
ancl  the  .Act  was  passed  last  session.  In  the  Manual  that  we  have 
prepared  we  have  revised  Chapter  136  of  the  Revised  Statutes 
in  accordance  with  the  provisions  of  that  .\ct.  The  index  has 
also  been  carefully  compiled  and  considerable  information  in 
addition  to  the  special  .\cts  relating  to  surveys  and  other  .\cts 
that  have  reference  to  surveyors  and  their  duties  has  also  been 
added.  It  is.  therefore,  hoped  ihat  surveyors  will  not  have  much 
trouble  in  turning  up  and  finding  out  what  may  1  e  rcfjuired  of 
theiii  under  the  whole  limits  of  the  Ontario  Statutes. 
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The  Council  has  also  to  report  that  after  an  interview  with 
the  Commissioner  of  Crown  Lands  he  has  given  us  the  use  of 
the  rooms  opposite  the  ones  we  now  occupy;  and  as  these  are 
for  ourselves  only  it  would  be  proper  for  us  to  spend  some  money 
to  equip  them  in  a  suitable  manner  in  addition  to  what  the  Gov- 
ernment may  feel  able  to  do  for  us. 

Respectfully  submitted, 

ViLLIERS    SaXKEY, 

Chairman  of  Council. 


DISCUSSION. 


Mr.  Sankey— I  think  with  regard  to  the  By-laws,  gentlemen, 
that  a  special  motion  to  adopt  them  as  printed  in  this  annual 
report  is  necessary,  and  we  will  have  the  official  seal  of  the  Asso- 
ciation put  upon  them  and  filed  away;  in  fact,  I  think  the  best 
thing  to  do  is  to  bind  them  into  a  book.  We  have  the  By-laws 
here  numbered  from  i  to  46,  and  have  them  published  in  the 
annual  report:    also  the  rules  of  the  Board  of  Examiners. 

}^Ir.  Dickson — I  beg  to  move  the  adoption  of  these  matters, 
and  also  the  adoption  of  this  report. 

Mr.  Watson — I   second   that  motion. 

Mr.  Sankey — I  beg  to  move  that  the  report  of  the  Council 
be  adopted. 

Mr.   Xiven — I  second  that  motion. 

Mr.  Aylesw^orth — Is  it  in  the  conditions  of  the  Registry  Act 
that  you  are  not  to  use  pen  and  ink  in  copying  books  or  plans 
in  these  offices? 

Mr.  Sankey — I  am  not  aware  of  that  in  the  Registry  Act 
itself.  I  have  seen  in  the  Registry  Office  a  notice  in  the  book 
that  no  pen  and  ink  is  to  be  used  on  the  books. 

]\rr.  Aylesworth — And  some  Registrars  say  that  we  have  no 
right  now  to  take  copies  without  charge. 

Mr.  Sankey — I  will  not  say  it  is  not  in  the  Act. 

Mr.  Aylesworth — I  think  you  will  find  it  in  ihe  Registry  Act, 
I  do  not  think  that  restriction  came  from  this  board. 

Air.  Sankev — It  is  new  to  me. 
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Mr.  P.  S.  Gibson — Although  that  is  found  in  the  Registry 
Act  there  is  no  penalty. 

Mr.  Aylesworth — But  you  cannot  do  it  if  the  Registry  Act 
says  it  is  not  to  be  done. 

Mr.   Gibson — No. 

The  President — If  that  provision  has  been  inserted  in  the 
Registry  Act  we  certainly  should  take  some  means  to  have  it 
remedied.  My  idea  has  always  been  that  surveyors  should  be 
entitled  to  look  at  any  plan  in  the  Registry  Office  free  of  charge. 
Surveyors  ought  to  have  all  the  information  they  can  get,  and 
not  be  limited  by  having  to  pay  for  every  little  thing  they  want 
to  look  at.  and  perhaps  not  have  to  use  it  at  all.  Registrars  in 
a  great  many  counties  get  more  in  the  way  of  fees  than  they 
ought  to  get  in  return  for  the  work  they  do,  and  a  provision  of 
that  kind  would  be  a  great  benefit  to  the  country  at  large. 
I  do  not  think  any  surveyor  would  abuse  the  privilege  of  looking 
up  plans;  in  fact,  I  think  in  some  of  the  Registry  Offices  sur- 
veyors are  allowed  to  look  at  any  of  the  plans  without  charge. 
There  is  a  striking  contrast  to  the  methods  pursued  in  the 
United  States.  Last  fall  I  was  in  the  Registry  Office  in  the  City 
of  Brooklyn  (Queen's  County  Registry  Office).  There,  there  is 
no  charge  to  the  public  for  making  any  search  ;  all  the  plan<» 
received  in  the  Registry  Office  are  copied  immediately  in  books, 
and  the  original  plans  are  filed  away,  and  the  books,  properly 
indexed,  are  free  to  the  public,  to  surveyors  and  to  others  to  come 
in  and  get  all  the  information  they  can  get  to  make  a  survey 
properly.  And  in  the  same  way  the  deeds  and  mortgages  are 
there  for  those  who  wish  to  search  them  to  do  so,  and  return 
the  books  with  the  copies  to  their  proper  place;  and  the  system 
seemed  to  work  perfectly.  We  are  certainly  very  much  behind 
the  times  here  in  this  way  of  tying  up  information  that  ought 
to  be  free  under  proper  restrictions. 

Mr.  Van  Buskirk — I  think  the  Registrars  are  very  lax  in 
carrying  out  the  law  in  regard  to  having  proper  plans  made; 
and  it  might  be  a  good  thing  for  all  of  us  if  we  could  bring  some 
pressure  to  bear  upon  them  to  have  their  plans  put  in  proper 
shape.  Take,  for  instance,  the  plans  of  towns.  A  great  many 
of  the  towns  are  not  up  to  date  by  any  means,  and  the  unregis- 
tered plans  of  the  towns  are  of  no  use  on  that  account;  and  I 
understand  it  to  be  the  duty  of  the  Registrar  to  demand  proper 
plans  .''roni  the  lowi-,>  ;in<1   mrnicipalities. 
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Mr.  Sankey — I  think  in  answer  to  that  remark  that  all  we 
need  to  do  is  to  write  the  inspector  of  Registry  Otiices,  and  he 
has  power  under  the  Act  to  order  every  plan  over  ten  years  old 
to  be  brought  up  to  date.  He  has  power  to  do  what,  in  his 
opinion,  is  right,  if  the  complaint  is  well  founded. 

The  President — It  seems  to  me  that  if  something  were  done 
to  adopt  the  system  pursued  in  the  United  States — in  some  of 
the  States  at  least — to  hie  away  the  original  plans,  and  keep  them 
so  that  they  will  not  become  worn  out,  and  make  tracings,  and 
have  them  properly  mounted  in  books,  that  would  really  be  a 
great  saving  to  the  country.  Now,  in  these  copies  that  are 
shown  to  the  public  they  are  all  made  on  a  uniform  scale,  no 
matter  what  the  scale  of  the  original  plan  is,  and  t-hey  date  away 
Ijack  to  1800,  and  before  that  they  have  all  been  plotted  on 
a  uniform  scale,  that  is,  lOO  feet  to  the  inch;  and  all  information 
is  free  to  the  public.  Even  if  they  are  not  made  free,  if  the  old 
fee  system  is  continued,  it  should  be  adopted  that  the  original 
plans  are  filed  away,  and  not  mauled  around  and  destroyed  the 
way  they  are  now.  You  go  into  some  of  the  Registry  Offices, 
and  they  hand  you  out  a  roll.  About  half  the  package  is 
damaged  on  top.  and  you  have  got  to  guess  at  the  name.  Now, 
if  those  original  plans  were  tiled  away,  probal^ly  they  would  not 
have  to  be  looked  at  once  a  year,  but  the  copies  might  be  made 
on  good,  serviceable  linen,  and  mounted  in  1)ooks. 

Mr.  P.  S.  Gibson — What  size  would  these  books  be? 

The  President — ]\Iost  of  the  books  were  in  portfolios,  about 
two  feet  by  three.  In  other  cases  they  had  them  rolled  up;  they 
had  files,  looking  something  like  the  end  of  a  boiler,  with  a 
covering  over  each  tube,  and  the  plan  was  rolled  up  in  that  tube; 
'  and  you  look  at  your  index,  go  to  the  number  of  the  tube  and 
get  the  plan. 
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REPORT  OF  THE  BOARD  OF  EXAMINERS. 


The  following,  gentlemen,  is  the  report  of  the  Board  of 
Examiners: 

The  Board  of  Examiners  met  at  the  ot^ce  of  the  Hon.  the 
Commissioner  of  Crown  Lands  on  Monday.  Fehruary  i2th.  and 
following  davs  as  provided  by  statute.  The  following  candidates 
passed  the  required  examinations: 

PRELIMINARY. 

Clarke.  Leonard.  Oswald,  London. 

FINAL. 

Stull.   William   Walter.   B.A.Sc.    (Toronto).  Sudbury. 
Fairchild.  William  Howard,  Simcoe. 
Shaw,  John  Henrv.  Grad.  S.P.S..  Pembroke. 
Weekes,  Melville  Bell.  B.A.Sc.  (Toronto),  Brantford. 

The  successful  candidates  for  final  examination  were  duly 
sworn  and  admitted  to  practice. 

liONDS    APPROXED    AND    FILED. 

Reinhardt.  Carl- 
Carjjenter.   Henry   Stanley. 
MacKay.  Jamfes  John. 

At  the  above  examination  the  marks  as  revised  were  adopted, 
and  were  found  to  be  satisfactory  to  the  Board. 

Articles  have  been  filed  by  the  following  pupils  with  the 
following  masters,  etc.: 

Articles  Filed  (Between  February  1899  and  February  1900.) 


NAME  OF   PUPIL. 


NAME    OF    SURVEYOR.  RESIDENCE. 


DATE    OF 
ARTICLES. 


Beaton.  \Vm.  A Moore  &  Henry London 1  Feb.  17, 1899 

StjU.W   W.,  BASc.!  I 

Toronto) !L>eMorest  lv:  Silvester    Sudbury i.Feb.13. 1899 

James  A.  Bell i  St.  Thomas.. .   Feb  20.  1899 


Fillmore.  Stanley  H 
Robinson.  A     H.    A., 

Grad.  S  P.S 

Paterson.  Herbert.  .  . 
Benson,  Robl.  Lane. . 


L.  v.  Korke i  Sudbury June  i,   1899 

C.  F.  Miles Rat  Portage  ..     .^ug    i,  1899 

V.  M.  Roberts j  5lC  atharines  Jan.  2,   1900. 


Three  years 

One  year 
Three  years 

One  year 
Three  years 
Three  years 


ViLLIERS    SaNKEY. 

Chairman  of   Board. 


ki:pc)RT  of  council  of  maxac.ement.  39 

REPORT  OF  THE  SECRETARY-TREASURER. 

Mr.  Chairman, — I  heg  leave  to  submit  the  following  Report 
of  the  official  business  of  the  Association  transacted  in  my  de- 
partment between  28th  February,  1899.  and  -7th  l^^bruary,  1900: 

The  following  circulars  were  issued: 

N0.48     Ballot  for  1899-00 225  Copies. 

"  49     Explanation  ot   ballot  with  names  ol  candidates 225         " 

"  50     Ke  Canadian  Society  ot   Civil  Engineers'  Ontario  Bill 225         " 

"   51     Announcement  ot  annual  nieeiint;  tor  1900 275         " 

"  52     Request  tor  return  ot  copies  of  Survey  Act 225         " 

"  53     Programme  for  annual  meeting,   1900 400         " 

"  54     /v\' Change  of  date  tor  Annual  Dinner 250         '' 

Letters,  post-cards   and  accounts  sent 960 

Letters  and  post-cards  received 510 

Copies  of  Exchanges  sent  to  members 800 

Copies  of  Proceedings  shipped  to  Exchanges 470 

Copies  of  Proceedings  sent  to  members 227 

Copies  of  the  1899  issue  of  Reports  from  the  Engineering 
Society  of  the  School  of  Practical  Science,  Michigan  Engineering 
Society,  Illinois  Society  of  Engineers  and  Surveyors,  Indiana 
Engineering  Society  and  Iowa  Civil  Engineers'  and  Surveyors' 
Society  have  been  sent  to  all  members  not  in  arrears  for  the  cur- 
rent Association  year. 

The  Proceedings  of  Ohio  Society  of  Engineers  and  Surveyors 
for  1898  and  1899.  Wisconsin  Engineering  Society  for  1898  and 
1899.  and  the  Purdue  Society  of  Civil  Engineers  for  1899  have 
not  yet  been  received,  nor  have  our  Reports  for  1899  been  for- 
warded to  these  societies. 

During  the  past  year  six  new  members  have  been  enrolled, 
of  which  number  four  were  admitted  by  the  Board  of  Examiners 
at  its  recent  session,  and  one  withdrawn  member  has  re-registered. 
Six  active  members  have  withdrawn  their  names  from  the  list  of 
practitioners,  and  death  has  removed  Messrs.  Jos.  Kirk,  F.  H. 
Lynch-Staunton,  James  Hales  Reid  and  F.  L.  Foster.  The 
register  now  stands  as  follows:  Active  members,  22y,  withdrawn 
members,  60:  dead,  28,  a  total  enrolment  of  315  members  since 
the  incorporation  of  the  Association  in  April,  1892. 

The  attention  of  the  metiibers  is  drawn  to  the  work  each  year 
being  done  by  the  various  standing  and  special  committees. 
Each  has  important  duties,  the  details  of  which  amount  to  much 
more  than  can  be  seen  by  a  perusal  of  the  reports.  The  Land 
Surveying  Committee  serves  as  an  advisory  council  to  some  of 
our  members,  who.  owina  to  their  remoteness  from  Toronto,  are 
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unable  to  attend  the  meetings,  and  the  interchange  of  ideas 
resulting  from  the  knottv  problems  submitted  form  an  important 
addition  to  the  value  of 'association.  The  papers  secured  by  the 
Drainage  and  Engineering  Committees  are  carefully  read  by 
members  interested  in  these  branches  of  practice. 

The  Committee  on  Topographical  Survey  has  been  working 
away  with  the  object  of  arousing  the  powers  that  be  to  a  recog- 
nition of  the  fact  that  our  fair  Dominion  is  away  behind  the  age 
in  that  essential,  and  that  Committee  should  have  the  credit  due 
it  when,  in  the  future,  a  triangulation  survey  is  inaugurated.  We 
have,  from  time  to  time,  had  able  reports  from  the  Exploration 
Committee,  whose  advice  in  carrying  out  the  new  policy  of  the 
(.iovernment  may  be  found  valuable.  Upon  the  Publication  Com- 
mittee falls  much  of  the  drudgery  of  the  Association,  but  it  has 
always  been  performed  cheerfully  and  as  promptly  as  the  many 
exigencies  permit.  The  labors  of  the  Entertainment  Commit- 
tees speak  for  themselves  in  the  constant  improvement  in  the 
method  of  conducting  our  annual  recreation. 

Work  in  the  Repository  and  Biography  Committee  has  been 
delayed  for  the  past  few  months  pending  the  fitting  out  of  our 
new  (juarters,  when  it  is  expected  that  it  will  be  prosecuted  with 
renewed  vigor. 

The  appended  financial  statement  shows  that  the  Association 
is  now  on  a  substantial  basis  in  that  respect;  and  I  am  glad  to 
be  able  to  report  that  the  number  of  members  in  arrears  is 
growing  smaller.  In  the  majority  of  cases  those  in  arrears  have 
the  best  of  excuses,  which  the  increased  demand  for  the  services 
of  our  profession  will  doubtless  soon  remove. 

Another  point  upon  which  the  Association  is  to  be  congratu- 
lated is  the  spread  of  active  interest  evinced  by  its  members. 
Our  oldest  professional  representative,  who  has  been  a  duly 
authorized  land  surveyor  for  more  than  sixty-one  years,  has  this 
year  prepared  a  paper  for  the  meeting,  and  already  more  than 
a  dozen  members  have  signified  their  intention  of  contributing 
to  the  programme  for  i</)i.  .\  larger  percentage  than  usual  of 
the  papers  on  the  programme  relate  to  land  surveying  proper. 

\\'c  have  to  regret  the  loss  sustained  by  the  death  of  our  Vice- 
President,  whose  obituary  appears  in  the  "Proceedings"  for 
1899.  and  of  Messrs.  Kirk  and  Lynch-Staunton.  to  whose  efforts 
our  Biographical  Section  in  past  years  is  indebted  for  much  infor- 
mation, which  they  alone  could  give. 

The  thrmk'^  of  the  Assr.cintion  are  due  to  the  Carnegie  Steel 
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and  Iron  Co.  for  a  copy  of  "Carnegie's  Pocket  Book";  the 
A.  &  P.  Roberts  Co.,  for  a  copy  of  "  Steel  in  Construction  ";  the 
editor  of  '*  The  Surveyor,"  London,  England,  for  continued 
donation  of  that  valuable  publication;  to  Mr.  A.  Kirkwood,  for 
a  sufftcient  number  of  copies  of  his  translation  of  a  pamphlet  on 
"  The  Art  of  Observing  "  to  supply  all  our  members,  and  to 
numerous  other  donors.  The  Annual  Reports  of  the  United 
States  Coast  and  Geodetic  Survey,  the  Geological  Survey  of 
Canada,  the  Dominion  Archives  and  the  Ontario  Reports  of  the 
Bureau  of  Mines,  and  Bureau  of  Industry  and  Forestry  have 
been  received  regularly  through  the  kindness  of  the  officers  in 
charge. 

In  concluding  my  tenth  Annual  Report  permit  me  to  thank 
the  liiembers  for  the  uniform  courtesy  accorded  their  Secretary, 
and  for  the  loyalty  with  which  they  have  supported  the  Asso- 
ciation. 

Respectfully  submitted, 

A.  J.  Van  Nostrand, 

Secretary-Treasurer. 


STATEMENT  OF  BALANCES,  RECEIPTS  AND  EXPENDITURES  BE- 
TWEEN 28TH  FEBRUARY,  1899,  AND  27TH  FEBRUARY.  1900. 

DR. 

To  balance  on  hand,  28  February,  1899 $1,664  45 

Amount  collected  for  advertisements  in  i8g8  Report $  38  00 

1899       "       82  00 

"  "         for  Proceedings  sold 50 

'*  "         for  Certificate 50 

"         Registration  Fees  6  at  $1.00  each 6  00 


Annual 

Dues 

for  1893-4, 

2    " 

4.00 

1894-5, 

li    " 

4.00 

1895-6, 

I    " 

4.00 

1896-7, 

I    " 

4.00 

1897-8, 

6\    " 

4.00 

1898-9, 

19    " 

4.00 

1899-0, 

160  " 

4.00 

1900-1, 

9  " 

4.00 

Commu 

ted  Arrears 

I   " 

5.00 

Associate    Fees... 

3  " 

2.00 

Accrued  interest  on  Savings  Deposit 

Receipts  in  Board  of  Examiners'  account  (including  Gov- 
ernment grantof  $200.) 


6  00 
8  00 

121 

00 

5  00 

4  oa 

4  oo- 

25  00 
76  00 

640   OO' 
36   00- 

5  00 

6  00 



815 

00 

41 

11 

432 

00 

«3,o73  56. 
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By  amount  for  Publishing  Proceedings  of  1899  meeting $374  30 

granted  to   Secretary-Treasurer  tor    189S-9 200  00 

Paid  for  postage 58  20 

"     "     Printing  and  Stationery 52  10 

"     "     Extra  Copies  1899,  Excliange  Reports....  39  00 
"     "     Stenographers'     Fees   reporting   Annual 

Meeting,  1899 35  00 

"     "     Expenses  of  Members  of  Council 20  10 

"     "     Binding  and    mounting 11  85 

Granted    to    Auditors 10  00 

Paid  for  Freight,  Express,  and  Shipping  Charges.  7  81 

"     "     Furniture   for  Repository 3  cx) 

"     "     Customs    Brokerage 2  00 

"     "     Cartage i  60 

"     "     Bank  Commissions i  35 

"     "     Telegrams 50 

"     '•     Office  Sundries 25 


"     "     Disbursements  in  Board   of  Examiner's 

Account 

Balance  on  hand  in   Savings    Bank 81,403  05 

''  "       "     in  Current  Account 636  10 


A.  J.  Van  Nostrand,  Secretary-Treasurer. 


$  817  06 
217  35 

-  2,039  15 
»3.o73  56 


1  liave  also,  ^-entlemen,  to  hand  you  the  certihcate  of  the 
auditors,  which  reads  as  follows: 

Toronto,  Feb.  28,  1900. 

We  hereby  certify  that  we  have  examined  the  accotmts  of 
the  Secretary-Treasurer,  and  vouchers  therefor,  also  Financial 
Statement,  and  have  found  them  correct. 

Respectfully  submitted, 

A.    W.    C.\MIM!EI.I.. 

H.  L.  EsTEx, 

Auditors. 
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REPORT  OF  COMMITTEE  ON  REPOSITORY  AND 
BIOGRAPHY. 


Mr.  President, — Your  Committee  on  Repository  and  Bio- 
graph}-  beg"  leave  to  report  as  follows: 

The  usual  reports  and  exchanges  have  been  received  through- 
out the  year,  and  the  collection  of  technical  works  in  the  library 
is  steadily  increasing  in  proportions  and  value.  Owing  to  the 
fact  that  ihe  rooms  in  the  Parliament  Buildings  at  present  occu- 
pied by  the  Association  are  required  to  meet  the  demands  for 
space  for  the  Surveys  Branch  of  the  Crown  Lands  Department, 
it  has  been  found  necessary  to  seek  other  quarters.  We  have 
been  fortunate  enough  to  secure  the  consent  of  the  Honorable 
the  Commissioner  of  Crown  Lands  to  our  transfer  to  a  suite  of 
three  rooms  on  the  opposite  side  of  the  corridor  from  those  now 
occupied  by  the  Association. 

The  Government  also,  in  consideration  of  the  connection  of 
our  profession  with  the  Crown  Lands  Department,  have  further 
arranged  for  fittings  for  the  new  rooms  to  meet  the  main  require- 
ments of  the  Board  of  Examiners,  but  in  order  to  have  these 
rooms  made  suitable  it  may  be  necessary  to  draw  upon  the 
exchequer  of  the  Association  for  a  moderate  amount.  When  all 
is  completed  it  is  confidently  expected  that  a  great  improvement 
in  every  way  will  result  from  the  change,  and  that  the  next 
annual  meeting  will  find  us  in  quarters  much  more  suitable  than 
heretofore.  Your  Committee  would  ask  the  co-operation  of  all 
Ontario  land  surveyors  in  the  collection  of  data  relating  to  early 
surveys  and  surveyors.  Slight  reflection  is  necessary  to  convince 
us  that  the  passing  of  each  year  seals  forever  one  or  more  sources 
of  information,  and  valuable  history  is  thus  irretrievably  lost  to 
the  country.     "  Let  us,  then,  be  up  and  doing." 

Respectfully  submitted. 

(Signed).         Willis  Chipman, 

Chairman. 
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REPORT  OF  COMMITTEE  OX  EXGIXEERIXG. 


[Owing  to  the  numerous  engagements  of  the  chairman,  no 
meetings  of  the  committee  were  held,  and  consequently  no  report 
is  forthcoming. — Ed.] 


REPORT  OF  COMMITTEE  OX  TOPOGRAPHICAL 

SURVEY. 


Mr.  President. — Your  Committee  on  Topographical  Survey 
beg  to  report  as  follows: 

That  the  earnest  endeavors  made  for  these  many  years  for  the 
inception  of  a  trigonometric  or  geodetic  survey  of  Canada  are 
at  last  giving  hopeful  signs  for  an  inauguration  thereof. 

A  question  of  such  intrinsic  merit  in  the  development  of  our 
country  and  of  our  national  life  can  only  be  beneiitted  by  the 
fullest  public  discussion.  With  that  end  in  view,  many  separate 
copies  of  the  Committee's  Report  of  last  year  were  struck  off 
for  circulation  among  our  legislators. 

Your  Committee  regret  that  Canada  was  not  represented  at 
the  Seventh  International  Cieographic  Congress,  held  at  Berlin 
last  September,  as  it  meets  only  every  five  years.  At  this  Con- 
gress a  map  was  exhibited,  which  deserves  especial  reference.  As 
you  are  aware,  a  chain  of  triangles  has  been  expanded  through- 
out the  whole  length  of  I^nland  ;  and  now  the  Finnish  Geo- 
gra|)hical  Society  has  completed  a  remarkal)le  atlas,  shown  at 
Berlin,  "  in  which  all  the  conditions  of  the  land,  natural  and 
economic,  arc  maj^ped  with  a  completeness  that  has  never  been 
attem|)ted  for  any  other  country.  It  even  includes  a  map  show- 
ing in  horse-power  the  available  energy  of  the  rivers."  In  this, 
well  may  we  cnnilate  the  ( irand  Duchv  of  Rus.sia. 

Since  the  last  report  of  your  Committee  the  Report  of  the 
Trigonometrical  Survey  of  Xew  South  Wales  has  been  received, 
and  is  replete  with  matters  of  interest.  Oueensland.  too.  has  its 
trigonometrical  Survey,  so  has  X'ictoria.  South  Australia,  Western 
Australia,  and  even  Tasmania  inaugurated  one  fiftv  years  ago. 
To  the  splendid  geodetic  work  done  in  South  Africa  by  Dr.  Gill 
references  have  been   made  on  former  occasions.      The  premier 
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colony  of  all,  however — an  appellation  with  which  we  are  wont 
to  clothe  ourselves — Canada,  has  no  trigonometric  or  geodetic 
survey.  Until  we  have  such  no  thorough  topographical  survey 
can  be  instituted  nor  reliable  maps  had. 

However,  there  seems  reason  to  believe  that  there  is  begin- 
ning to  be  a  public  awakening  to  the  necessity  of  initiating  this 
great  work,  not  from  scientific  reasons,  but  purely  from  material 
reasons,  as  an  essential  link  in  our  national  progress  and  the 
development  of  our  unrivalled  resources  now  lying  dormant. 

All  of  which  is  respectfully  submitted. 

February  26,  1900. 

Otto  J.  Klotz, 

Chairman. 


REPORT  OF  ENTERTAINMENT  COMMITTEE,    1900. 

Mr.  President, — Your  Committee  on  Entertainment  for  1899- 
1900  beg  to  report  as  follows: 

The  question  as  to  whether  the  Annual  ]Meeting  of  the  Asso- 
ciation should  be  held  in  the  Parliament  Buildings  or  in  some 
hall  in  the  central  part  of  the  city  was  discussed  by  members  of 
the  Association  and  decided  in  favor  of  the  former.  The  thanks 
of  the  Committee  and  the  Association  are  due  to  the  Honorable 
the  Commissioner  of  Crown  Lands  for  his  kindness  in  securing 
for  us  the  use  of  the  Railway  Committee-room  for  the  more 
largely  attended  sessions. 

Owing  to  the  second  day  of  the  meeting  this  year  falling  on 
Ash  Wednesday  a  change  in  the  date  of  the  annual  dinner  was 
deemed  advisable,  and  it  accordingly  took  place  on  the  evening 
of  Tuesday,  27th  February,  at  McConkey's  parlors.  This  date 
also  was  rather  unfortunate,  as  several  invited  guests  had  already 
made  engagements. 

Amongst  these  were  the  President  of  the  Canadian  Society 
of  Civil  Engineers,  the  President  of  the  Canadian  Institute,  the 
Honorable  the  Commissioner  of  Crown  Lands,  the  Honorable 
the  Provincial  Secretary  and  Lieut. -Col.  Geo.  T.  Denison. 

In  addition  to  the  members  present  were  Mr.  Aubrey  White, 
Assistant  Commissioner  of  Crown  Lands;  Mr.  Kivas  Tully,  Con- 
sulting Architect  for  the  Department  of  Public  Works;  Major 
Mutton.  R.  F.  Stupart,  Meteorological  Office;  Mr.  F.  C.  Jarvis, 
Barrister:  Messrs.  \\\  S.  Skeats,  C.  M.  Cannifif,  C.E.,  R.  E. 
Speakman,  C.E..  and  C.  Dod. 
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The  chair  was  taken  by  yourseh'.  and  the  vice-chair  by  the 
vice-president,  Mr.  Geo.  Ross.  Justice  having  been  done  to  the 
menu,  the  toast,  '*  Our  Oueen,"  was  loyaHy  proposed  from  the 
chair,  and  as  loyally  received.  *'  Our  Empire,"  proposed  by  the 
chairman,  was  responded  to  by  Major  Mutton,  and  followed  by 
"  Soldiers  of  the  Queen,"  sung  by  Mr.  Canniff.  "  Our  Do- 
minion," proposed  by  the  chairman,  was  responded  to  by  one 
of  our  active  members,  who  has  recently  been  elevated  to  the 
Senate.  Senator  Casgrain,  in  speaking  to  this  toast,  (juoted 
freely  from  the  standard  history  of  Canada  in  proof  of  the  loyalty 
of  our  compatriots  in  Quebec. 

From  the  vice-chair  the  toast,  "  Our  Province,"  was  pro- 
posed, anfl  it  was  ably  responded  to  by  Mr.  Aubrey  White.  "Our 
Guests,"  proposed  by-  the  vice-chairman,  was  responded  to  by 
Messrs.  Tully,  Stupart,  Speakman  and  Jarvis.  As  volunteer 
toasts  Mr.  White  proposed  the  health  of  Messrs.  Kirkpatrick  and 
E.  Stewart,  and  Mr.  Xiven  proposed  the  health  of  Mr.  W.  R. 
Aylesworth.  The  toast,  "  Our  Ladies."  was  responded  to  by 
Messrs.  Esten,  Speight  and  Skeats.  The  toast  list  was  further 
enlivened  by  the  following  songs:  "The  Absent-minded  Beggar," 
by  Mr.  Canniff;  "The  Boys  of  the  Old  Brigade."  by  Major 
Mutton:  "  Bacon  and  Greens,"  bv  Mr.  Niven:  "  The  Extension 
of  the  Railway."  by  Mr.  Sewell;'  "Teddy,  the  Tyler."  by  Mr. 
W.  .\.  Browne,  and  "  Bonnie  Dundee,'  by  Mr.  Xiven.  "Auld 
Lang  Syne  "  and  "  God  Save  the  Queen  "  conclude  1  a  very  plea- 
ant  evening's  relaxation. 

.\  detailed  report  of  financial  transactions  is  tiled  with  the 
Secretary-Treasurer. 

.Ml  of  which  is  respectfully  submitted. 

A.  J.  \'ax  Xostraxd. 

Actine  Chairman. 


REPORT  OF  PUBLICATION  COMMITTEE. 


Mr.  President. — The  Conmiittee  regret  the  delav  that  oc- 
curred in  publishing  the  Report.  We  hope  that,  notwithstanding 
a  few  omissions  by  the  printers,  the  result  of  our  pleasing  labors 
may  not  be  deemed  altogetlier  unsatisfactory.  The  diagrams 
accompanying  |)apers  arc  rarely  suitable  for  publication,  and  a 
gofxl  deal  of  labor  is  expended  in  reproflucing  them. 

The  thanks  of  the  Association  are  due  to  Mrs.  .'\my  Moss 
and   Mr.  Justice  Moss  for  their  kindness  in  giving  information 
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regarding  the  life  of  Surveyor-General  Sullivan  for  our  bio- 
graphical  sketch. 

Thirteen  hundred  and  fifty  copies  of  our  Report  were  printed 
by  Messrs.  Henderson  &  Co.  at  a  cost  of  $374.30. 

The  members  of  the  Association  should  not  be  forgetful  of 
the  interests  of  our  advertisers. 

We  ha\e  exchanged  Reports  with  the  following  societies: 

School  of  Practical  Science  Engineering  Societ}- 200 

Michigan  Engineering  Society 130 

Ohio  Society  of  Surveyors  and   Civil  Engineers 100 

Illinois  Society  of  Engineers  and  Surveyors 130 

Indiana  Engineering  Society 75 

Io.va   Civil  Engineers'   and   Surveyors'   Society 70 

Wisconsin  Engineering  Society ••     20 

Purdue  Society  of  Civil   Engineers 90 

»i5 

Respectfully  submitted. 

KiLLALY  Gamble, 

Chairman. 


REPORT  OF  EXPLORATION  COMMITTEE,   1900. 


Mr.  President. — In  former  Reports  of  your  Committee 
repeated  statements  have  been  made  as  to  the  desirability  of  a 
thorough  system  for  the  exploration  of  our  unoccupied  territory 
being  adopted.  For  this  purpose  as  yet  no  systematic  effort  has 
been  made.  An  immense  area  of  our  Dominion  still  remains  not 
only  unoccupied,  but  as  to  its  resources  and  capabilities  of  pro- 
duction almost  unknown.  This  almost  unlimited  field  still 
remains,  awaiting  the  explorer,  geologist  and  sun-eyor. 

It  is  not  many  years  past  when  large  portions  of  our  territory 
were  spoken  of  as  seas  of  mountains  and  wildernesses  of  rocks, 
lakes  and  swamps.  What  do  we  now  see?  These,  then,  despised, 
because  unexplored  districts,  the  most  valuable  feeders  for  our 
most  extensive  railway  system.  All  praise  to  the  excellent  work 
done  by  the  stalf  of  the  Geological  Survey,  who,  in  years  past, 
were  our  only  true  explorers!  We  have  the  money,  and  we  have 
the  men.     Whv  not  devise  some  svstematic  method,  and  oress 
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on  the  work  until  every  square  mile  of  our  great  inheritance  has 
been  reported  on  and  correctly  mapped? 

There  can  be  no  doubt  in  the  minds  of  the  members  of  the 
Ontario  Land  Surveyors'  Association  as  to  who  the  proper  men 
are  to  undertake  this  great  work.  Every  year  our  colleges  and 
O.  L.  S.  Board  of  Examiners  are  improving  the  preparation  of 
our  members  for  just  such  an  undertaking.  The  lines  termed 
*'  base  lines  "  and  the  boundary  lines,  as  lately  run,  have,  we 
submit,  hitherto  too  closely  adhered  to  the  mathematical  defini- 
tion. "  length  without  breadth,"'  to  be  correctly  termed  explora- 
tion lines.  Your  Committee  would  earnestly  press  upon  the  Asso- 
ciation the  necessity  of,  without  any  delay,  discussing,  arranging 
and  submitting  to  the  Government  a  proposed  system  of  ex- 
ploration. As  to  the  method  to  be  adopted,  many  suggestions 
have  been  made.  That  the  line  of  exploration,  while  being,  so 
run  as  to  su])ply  information  for  a  correct  plan,  should  not  be 
confined  to  a  specific  direction,  but  varied  in  its  course  at  the 
discretion  of  the  explorer.  That  at  certain  intervals  of  distance 
lateral  explorations  shall  be  made,  on  both  sides  of  such  main 
line,  to  the  distance  of  three  to  ten  miles:  that  where  the  course 
of  a  river  can  l)e  utilized,  its  course  be  sufficiently  accurately 
ascertained,  and  lateral  explorations  made  in  a  similar  manner 
as  in  former  case.  In  case  of  an  extensive  survey,  supply  depots 
could  be  established  at  defined  points  for  convenience  of  assist- 
ant explorers.  In  all  cases  we  would  submit  that  the  modern 
system  of  warfare  be  adopted.  Put  a  qualified  and  reliable  man 
in  charge:  do  not  encircle  him  with  a  quantity  of  "red  tape." 
and  give  him,  as  far  as  reasonable  in  the  case,  a  free  hand. 

We  leave  it  in  the  hands  of  our  comrades  of  the  Topo- 
graphical Surveying  Committee  to  follow  in  pressing  on  that 
most  imi^ortant.  and  what  is  more  illustrated  every  day,  abso- 
lutely necessary  work  for  every  civilized  conmumity.  the  filling 
in  of  the  details  after  the  reports  of  the  ex|)l()rers  have  been 
recorded. 

February  26,  1900. 

M.    riWILLER, 

Chairman. 
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REPORT  OF  COMMITTEE  OX   LAND   SURVEYING. 


Mr.  President, — Your  Committee  begs  to  report  that  during 
the  past  year  land  surveying  business  has  still  continued  to 
increase  throughout  the  Province  of  Ontario,  which  is  without 
doubt  due  to  the  general  growth  of  prosperity  our  whole 
Dominion  is  now  enjoying,  and  the  actions  our  government  are 
taking  in  providing  for  the  development  of  our  vast  agricultural 
and  mining  resources,  which  were  never  more  prominently  set 
before  the  eyes  of  the  whole  world  than  they  are  to-day. 

We  are  also  pleased  to  learn  of  the  united  action  by  all  inter- 
ested, in  larger  proposals  now  being  brought  into  consideration 
by  our  Government,  viz.,  explorations  in  the  northern  parts  of 
our  Province  for  the  still  further  developing  of  nature's  wealth. 

Your  Committee  would  urge  upon  the  members  of  the  Asso- 
ciation the  importance  of  sending  into  this  Committee,  in  the 
form  of  questions  any  peculiar  cases  they  may  meet  with  in 
their  practice  during  the  year.  The  practical  information  given 
by  the  members  arising  from  discussion  upon  the  questions  is 
much  appreciated  by  all,  and  greatly  adds  to  the  value  of  our 
Proceedings  when  printed  and  sent  abroad. 

A  variety  of  questions  in  all  branches  of  our  profession  would 
be  still  more  interesting. 

Questions  in  surveying  have  been  sent  in  to  your  Committee 
which  with  replies  have  been  appended  hereto. 

All  of  which  is  respectfully  submitted. 

Harold  H.  Gibson, 

Chairman. 

February  2'j,  1900. 


QUESTIONS. 

A  road  allowance  is  shown  along  the  ^Muskoka  River  on 
original  plan  and  field  notes,  and  although  never  used  for  public 
travel  it  has  not  been  closed  or  dealt  with  by  council. 

A  plan  of  subdivision  is  filed  in  1872,  showing  lots  running 
to  water's  edge  with  no  road  allowance  and  lots  are  conveyed 
according  to  this  plan,  also  a  subsequent  corporation  plan  duly 
signed  by  the  of^cers  shows  no  road  allowance. 

The  property  is  enclosed  by  a  fence  excepting  along  river. 
The  present  council  claim  this  road  allowance  and  instruct 
their  engineer  to  lay  water  pipes  along  it. 
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fjuestion  i.-^— Can  the  engineer  and  workmen  be  prosecuted 
for  trespass  for  entering  upon  this  land.  Ans. — Xo:  pro\iding 
council  have  ])assed  the  necessary  by-law  for  opening  the  road 
when  it  is  in  the  possession  of  a   pri\ate  i:)arty. 
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Question  2. — In  making  a  new  corporation  plan  should  this 
be  shown  as  a  road  allowance.     Ans. — \  es. 

The  accompanying  plan  shows  part  of  the  Great  Northern 
Road  survey  through  the  Township  of  McKellar.  The  lots  were 
laid  out  in  the  original  survey  in  two  concessions.  A  and  B,  on 
either  side  of  the  road,  being  posted  along  said  road  on  which 
they  front.  The  posts  along  the  road  are  all  gone  from  side-road 
]8  and  19  to  side-road  23  and  24.  The  road  is  opened  and 
traveled,  and  runs  through  a  clearing,  so  that  no  blazed  line  can 
be  found,  and  the  points  where  the  various  angles  were  made 
in  the  road  are  not  marked  on  the  ground.  There  are  no  posts 
planted  on  rear  line  of  these  road  lots  (except  at  the  side-roads) 
as  shown  by  the  field  notes. 

O. — How  would    you  make    sub-division  to  get  point    from 
which  to  run  line  between  lots  21  and  22,  Concession  B? 

A. — Locate  the  angles  in  the  road  nearest  to  line  between 
lots  21  and  22  by  resurveying  the  road  from  nearest  known 
points  on  each  side  of  same.  Between  these  angles  give  each 
frontage  its  proportional  width  to  that  intended  in  the  original 
survey. 

1.  What  is  to  be  understood  by  the  words,  "'alternate  con- 
cession in  Sub-section  2  or  Section  2)7^  -^^ — The  word  "alter- 
nate." we  believe,  was  intended  for  "sectional." 

2.  Can  a  municipal  survey  be  made  under  instructions  from 
the  C.  L.  D.  where  a  concession  line  is  in  dispute  as  to  different 
stakes?     A. — Xo. 

3.  Where,  in  an  original  township  survey  part  of  the  town- 
ship was  only  run  out,  but  many  of  the  lots  throughout  the 
whole  township  were  sold,  can  the  Government  order  the  com- 
pletion of  the  township  survey  without  a  petition  from  the  muni- 
cipality?    A. — Xo. 

If  made  by  the  surveyor  as  a  municipal  survey  under  the  Act, 
which  Act  he  does  not  follow,  is  his  survey  legal?  Say  he  made 
the  survey  in  the  year  1854?    .K. — X'o. 

The  next  diagram  shows  a  portion  of  a  township  laid  out 
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in  accordance  with  the  order-in-council  as  mentioned  in  Sec- 
tion 28,  Survey  Act,  R.S.O.,  1897,  i.e.,  in  sections  or  blocks. 
The  governing  boundary  of  the  block  or  section  in  Con.  15  is 
broken  by  Honora  Bay.  Should  the  lines  from  16  to  20  be  nm 
according  to  the  astronomical  course  as  shown  in  the  original 
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notes,  or  should  they  be  run  ijarallel  to  line  between  20  and  21, 
which  line  between  20  and  21  is  supposed  to  have  been  run  in 
original  survey?  The  township  does  not  come  under  Sub- 
section 2  of  Section  28.  A. — Run  side  lines  on  same  course  as 
line  between  lots  20  aiul  21. 
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Xote. — Asterisk  (*)  denotes  where  stakes  are  now  standing. 

In  the  above  sketch  are  shown  sectional  surveys  run  out 
after  passing  of  order-in-council  of  March  2'j,  1829.  See  Sub- 
section I  of  Section  28  of  Survey  Act.  The  sections  are  not  in 
townships  mentioned  in  Sub-section  2  or  Section   29. 

1.  O. — How  should  line  between  Lots  8  and  9  in  Con.  A 
be  run?  A. — On  same  course  as  sideroad  between  Lots  5  and  6 
as  determined  by  posts  at  corners  of  lots  5  and  6,  Con.  A,  and 
of  Lot  6  in  Con.  C. 

2.  O. — How  should  line  between  Lots  8  and  9  in  Con.  B  be 
run?  A. — On  same  course  as  side-road  between  Lots  5  and  6  as 
above  stated. 
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3.  O. — How  should  line  between  Lots  8  and  9  in  Con.  C  be 
r^ni?  A. — On  same  course  as  side-road  between  Lots  5  and  6  as 
determined  bv  post  at  corner  Lot  6,  Con.  C.  and  Lots  5  and  6, 
Con.  D. 

4.  g.— ^Should  lot  lines  be  shown  as  on  sketch  within  lake 
limits.  A. — It  is  not  the  practice  of  the  Government,  but  under 
many  circunTstances  they  should  be. 

5.  O. — How  should  you  tind  corners  X  and  1'?  A. — Inter- 
sect concession  line  B  and  C  with  side-road  10  and  H,  and  sub- 
divide from  i)oint  so  found  to  post  at  corner,  Lot  (\  Con.  C. 


DRAINAGE  COMMITTEE. 


To   THE   ASSOCI.\TION    OF    ONTARIO    LaXD   SURVEYORS: 

Gentlemen. — I  find  it  impossible  to  thoroughly  review  the 
■drainage  work  of  the  Province  during  the  last  year,  since  the 
labor  and  expense  of  collecting  statistics  in  detail  is  far  greater 
than  can  be  undertaken  by  members  of  this  Association. 

It  occurs  to  me.  however,  that  such  statistics  might  be  col- 
lected and  published  without  great  expense  by  the  Department 
of  Agriculture;  and  1  am  satisfied  that,  in  view  of  the  interests 
involved,  the  information  would  be  of  much  value,  not  only  to 
members  of  this  Association,  but  to  the  Province  generally. 

In  sf)  far  as  I  have  been  able  to  ascertain,  work  under  both 
the  Drainage  Act  and  the  Ditches  and  Watercourses  Act  is  not 
falling  off,  although  the  sanguine  expectations  of  the  public  that 
litigation  would  be  decreased  under  the  revised  Acts  have  not 
been  realized. 

There  api)ears  U)  be  nuich  dissatisfaction  and  difficulty  in 
working  under  some  of  the  recent  amendments  to  the  .Acts,  and 
it  would  seem  advisable  to  have  some  of  these  matters  brought 
to  the  attention  of  the  Legislature.  I  cannot,  however,  recom- 
mencl  that  action  be  taken  by  the  Association,  as  I  am  strongly 
of  opinion  that  we  should  interfere  as  little  as  possible  in  matters 
of  this  character.  It  is  our  business  to  work  under  the  .\cts  as 
they  are,  and  according  to  the  construction  ])ut  uix)n  them  by 
the  courts:  and  should  any  member  of  the  Association  feel  dis- 
posed-to  question  the  nding  of  the  countv  judge  or    of  anv  other 
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court,  it  might  be  well  for  him,  both  in  his  own  and  his  clients' 
interest,  to  remember  the  advice  given  by  "  Punch  "  to  those 
about  to  be  married,  "  Don't." 

The  working  out  of  any  drainage  scheme,  and  its  attendant 
assessment,  is  an  extremely  difficult  operation,  and  requires  not 
only  a  thorough  knowledge  of  the  Acts  on  drainage,  but  also  a 
knowledge  of  the  decisions  of  the  various  courts.  Again,  to 
thoroughly  understand  and  properly  apply  the  dictum  of  the 
court,  it  is  necessary  to  have  a  knowledge  of  the  particular  drain 
and  watershed  reported  upon  before  comparison  can  be  made 
\vith  the  case  in  hand. 

There  are,  however,  a  few  general  principles  of  "  judge-made 
law  "  which  apply  to  all  cases  ;  therefore  a  study  of  reported 
cases  will  greatly  assist  an  engineer  in  working  out  any  drainage 
scheme. 

The  apportionment  of  assessment  between  "benefit,"  "outlet 
liability"  and  "injuring  liability  "  is  doubtless  the  most  frequent 
cause  of  difficulty.  "  Benefit  "  is  generally  dealt  with  by  the 
Court  of  Revision  and  the  county  judge:  consequently  we  have 
few  reported  cases  bearing  on  this  point,  and  the  Association 
can  do  good  work  in  collecting  such  decisions.  I  have  attached 
to  this  report  the  decision  on  a  somewhat  peculiar  case,  which. 
I  trust,  may  be  of  interest. 

The  "  outlet  ''  and  "  injuring  "  liabiHty  question  is  one  upon 
which  many  court  decisions  have  been  given,  biit  as  few  impor- 
tant rulings  have  been  made  since  the  reconstruction  of  the 
Drainage  Act  in  1894,  we  cannot  tell  whether  the  courts  will  or 
will  not  hold  that  the  Legislature  intended  to  override  the  com- 
mon law  rights  of  landholders. 

Mr.  Gardiner  has  contributed  an  interesting  discussion  upon 
the  above  question,  which  is  submitted  herewith.  I  recommend 
that  the  cases  of  "  Metcalf  vs.  Ekfrid  "  and  "  Broughton  vs. 
Grey  "  be  studied  in  connection  with  it.  In  conclusion,  I  may 
state  that  I  am  of  opinion  that  a  study  of  the  common  law,  in 
so  far  as  it  relates  to  water  and  watercourses  and  the  rights  of 
riparian  and  other  landowners,  will  be  of  great  service  in  the 
practice  of  the  drainage  engineer. 

W.  F.  VAX  BUSKIRK,  O.L.S., 

(M.  Can.  Soc.  C.E.) 
Chairman  Com.  on  Drainage. 
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IS  A  NATURAL  WATERCOURSE  A  -  SUFFICIENT 
OUTLET"  UNDER  THE  DRAINAGE  ACT  OF  1894? 

Interpretation  clause  No.  u  of  the  Municipal  Drainage  Act 
explains  that  "  sufficient  outlet  "  shall  mean  the  safe  discharge 
of  water  at  a  point  where  it  will  do  no  injury  to  land  and  roads," 
meaning,  it  is  assumed,  in  the  case  of  artificial  channels,  a  suf- 
ficient grade  and  cross-section  to  properly  carry  the  water. 

The  Chief  Justice  of  Ontario,  in  Stephen  vs.  McGillivray, 
18  A.R.,  page  54,  says  that: 

*'The  mere  ordinary  clearing  up  of  the  country  whereby  the 
water  ran  oft'  through  the  natural  streams  cannot,  I  think,  be 
a  reason  for  charging  that  water  is  caused  to  flow  upon  and 
injure  lands  lower  down,  within  the  apparent  intention  of  the 
statute.'' 

In  Orford  vs.  Howard,  18  A.R.,  page  505,  Maclennan,  J.  A., 
says : 

"But  when  they  get  to  McGregor's  Creek  they  get  an  outlet, 
which  they  have  a  right  to  use,  and  they  have  no  further  concern 
with  the  v,ater  when  it  has  reached  that  point.  I  think  by  the 
common  law  it  is  the  right  of  every  landowner  to  drain  his  land 
into  any  natural  watercourse  accessible  to  him." 

This  would  seem  to  indicate  that  a  natural  watercourse  was 
esteemed  a  sufficient  outlet  under  the  law  of  1887. 

Court  of  Appeal,  Harwich  vs.  Raleigh.  Mr.  Justice  Mac- 
lennan says. 

"At  the  outset  it  is  a  somewhat  startling  proposition  to  say 
that  the  Legislature  has. enacted  that  landowners  shall  be  charge- 
able with  large  sums,  for  which  there  can  be  no  pretence  that 
they  have  or  can  receive  any  benefit.  Such  legislation  could 
hardly  be  called  by  any  other  name  than  confiscation,  and  before 
we  can  uphold  the  judgment  of  the  learned  referee  we  must  be 
\ery  clear  that  such  is  the  meaning  and  intention  of  the  language 
used  by  the  Legislature." 

The  same  authority  asserts  that  the  right  to  use  a  natural 
watercourse  has  been  recognized  ever  since  the  year  1834. 

In  P.roughton  vs.  Grey  and  Klma.  the  unanimous  decision 
of  the  Supreme  Court  was  that: 

"The  Act  of  1892.  equally  as  that  section  in  the  Act  of  1887, 
applies  upon  the  question  of  outlet,  only  to  drains  properly  so 
called,  and  floes  not  extend  to  nor  include  oriirinal  watercourses 
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Avhicli  have  been  deepened  or  enlarged.  Indeed,  the  contrary 
opinion  appears  to  me  to  be  wholly  hiconsistent  with  the  prin- 
ciple upon  which  the  whole  of  the  legislation  upon  the  subject 
is  founded." 

It  appears  that  up  to  the  enactment  of  1894  a  natural  water- 
course was  regarded  as  a  -'sufficient  outlet." 

Tlie  above,  it  mav  be  said,  is  "ancient  history,"  but  does  it 
■not  concern  us  when 'considering  the  amendment  of  1894-  The 
learned  referee,  in  his  judgment,  Harwich  vs.  Raleigh,  remarks 
that: 

"If  in  subsequent  laws  other  powers  are  given,  and  other 
■modes  of  proceeding  provided,  the  natural  inference  is  that  such 
neA\  hws  are  auxiHary  to  the  old." 

Therefore,  in  an  endeavor  to  determine  our  duty  under  the 
law  of  1894.  are  we  not  justified  in  regarding  the  amendments 
therein  as  auxiliary  to  the  old  law,  and  are  we  not  more  tham 
justified  in  having  due  regard  to  the  expressed  opinions  of  the 
learned  judges  in  their  interpretation  of  previous  legislation  a& 
it  comes  to  us  in  the  reported  cases? 

From  this  source  we  find  on  the  authority  of  Chief  Justice 
Hagarty,  Stephen  vs.   McGillivray,  that 

■"The  mere  ordinary  clearing  up  of  the  cr)untry  whereby  the 
water  ran  oft'  through  the  natural  streams  cannot  be  a  reason 
for  charging  that  water  is  caused  to  flow  upon  and  injure  lands 
lower  down." 

In  Orford  vs.  Howard  'Sir.  Justice  Maclennan  says: 
"I  think  by  the  common  law  it  is  the  right  of  every  landowner 
to  drain  his  land  into  any  natural  watercourse  accessible  to  him." 

In  Broughton  vs.  Grey  and  Elma  the  Supreme  Court  declares 
that  the  Act  of  1892,  equally  as  that  of  1887.  "applies  upon  the 
question  of  outlet,  only  to  drains  properly  so  called,  and  does  not 
extend  to  nor  include  original  watercourses.  Indeed,  the  con- 
trary opinion  appears  to  be  wholly  inconsistent  with»the  prin- 
ciple upon  which  the  whole  legislation  upon  the  subject  is 
founded." 

In  Harwich  vs.  Raleigh  Mr.  Justice  Maclennan  says: 
"At  the  outset  it  is  a  somewhat  startling  proposition  to  say 
that  the  Legislature  has  enacted  that  landowners  shall  be  charge- 
able with  large  sums,  for  which  there  can  be  no  pretence  that 
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tliev  have  received,  or  can  receive  any  benefit.  Sncli  legislation 
coiiUl  hardly  l)e  called  by  any  other  name  than  "confiscation." 

Mr.  Jnstice  Osier,  in  his  remarks.  Harwich  vs.  Raleigh, 
expresses  the  opinion: 

"That  if  the  Legislature  meant  to  place  such  an  extraordinary 
burden  ui)on  an  ui)per  township  as  is  here  sought  to  be  placed 
by  Raleigh  ui)on  Harwich,  which  neither  needs,  nor  is  benefited 
by  the  proposed  works,  they  would  have  said  so  in  clear  and 
unmistakeable  language." 

Does  the  amendment  of  1894  express  in  clear  and  unmis- 
takeable language  that  such  was  the  intention  of  the  Legislature? 

Mr.  Justice  Burton,  the  dissenting  judge  in  appeal.  Orford  vs. 
Howard: 

"Did  not  for  a  moment  assume  that  parties  could  be  assessed 
in  respect  of  an  outlet  for  water  which  naturally  flowed  into  the 
drain  from  the  u])per  part  of  the  same  watercourse."  but  he 
asserts: 

"It  is  a  very  different  matter  when  water  is  brought  from 
another  part  of  the  upper  township,  which  would  never  have 
found  its  way  naturally  into  the  stream." 

In  Harwich  vs.  Raleigh  the  same  learned  judge  remarks  that: 

"The  amendment  to  Section  590  was  made  no  doubt,  in  con- 
se(|uence  of  the  division  of  opinion  in  this  court  in  the  case  of 
Orford  vs.  Howard." 

The  conditions  under  which  the  division  of  opinion  origi- 
nated, it  is  seen,  was  the  bringing  of  water  "from  another  part 
of  the  upper  township,  which  would  never  have  found  its  way 
naturally  into  the  stream."  The  principle  laid  down  bv  the 
Chief  Justice  regarding  the  ordinary  agricultural  improvement 
of  the  land  is  unchallenged,  and  no  attempt  is  made  to  define 
or  restrict  those  rights,  but  authority  is  sought  to  enable  assess- 
ment to  be  made  on  lands,  the  water  from  which  would  never 
have  found  its  way  naturally  into  the  .streani.  nothing  that  can 
be  construed  as  confiscaticMi  or  interference  with  existing  rights, 
simply  an  amendment  to  authorize  an  assessment  in  exceptional 
cases  where  injustice  might  be  done  to  the  lower  lands. 

I'rom  the  similarity  of  the  language  used  by  the  learned 
referee  in  his  conmients  in  the  case  of  Harwich  vs.  Raleigh  to 
that  used  in  Sub-.section  5  of  Section  3  of  the  Act  of  1S94  there 
is  little  room  for  doubt  that  this  amendment  owes  its  origin  to 
tb;if  c.-isc;    ilx-  difTuiilfv  lie  experienced  in  reaching  a  conclusion, 
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owing  to  the  exceptional  conditions  found  in  the  drainage  area 
is  thus  referred  to  by  the  official  referee; 

"None  of  the  'creeks'  in  the  present  case  can  be  compared 
v/ith  McGregor's  Creek  in  Orford  vs.  Howard.  The  water  be- 
tween ridges  or  banks  is  called  a  'creek' ;  it  then  spreads  out  over 
low.  plain  land,  and  is  again  collected  into  a  drain. 

"They  caused  more  water  to  flow  upon  Raleigh  than  would 
naturally  ha\-e  flowed  there,  and  they  brought  water  more  rapidly 
upon  Raleigh  than  would  naturally  have  come.  The  water  now 
complained  of  has  been  increased  in  quantity,  and  the  velocity 
with  which  it  has  come  into  Raleigh  has  been  increased." 

It  is  also  remarked  that: 

"Xo  doubt  there  is  difficulty  in  construing  Section  590,  and 
it  may  be  that  it  was  not  intended  to  apply  to  such  cases  as  this." 

But  the  learned  referee  considered  it  his  duty  to  sustain  the 
assessment  against  the  higher  lands,  and  the  Court  of  Appeal,  on 
an  equal  division,  sustained  the  judgment,  but  this  decision  is 
<:»\"erru!ed  by  the  Supreme  Court,  showing  that  in  the  opinion 
of  that  Court  the  rights  of  the  individual  in  a  natural  water- 
course, even  when  of  an  exceptional  character,  had  not  been 
changed  by  the  legislation  of  1892.  It  was  the  exceptional  char- 
acter of  the  drainage  area  that  occasioned  the  difficulty  found  l)y 
the  official  referee  in  reaching  a  conclusion.  Is  it  not  reasonable, 
therefore,  to  assume  that  the  amendment  of  1894  was  intended 
to  provide  for  such  exceptional  conditions;  but  when,  consid- 
ering the  \alue  of  the  amendment,  it  appears  essential  to  have 
regard  to.the  action  of  the 'Supreme  Court,  and  also  to  determine 
if  the  language  used  is  so  ''clear  and  unmistakeable"  as  to  war- 
rant the  conclusion  that  a  radical  change  in  the  law  was  intended. 
Xo  attempt  is  made  to  define  the  term,  "causing  water  to  flow 
upon  and  injure,"  nor  to  define  the  lands  to  be  assessed.  Direc- 
tions are  given  to  have  regard  to  the  \olume  of  water,  and  to 
the  speed  with  which  it  is  caused  to  flow  into  the  drains.  The 
j^articular  lands  lialjle  are  still  to  be  determined  according  to  the 
judgment  of  the  engineer  or  surveyor,  Court  of  Revision.  County 
Judge  or  referee;  but  considering  the  decision  of  the  Supreme 
Court,  can  this  amendment  be  regarded  as  applying  to  original 
watercourses.  wherel)y  "the  princii)]e  upon  which  the  whole  of 
the  legislation  upon  the  subject"  will  be  set  at  naught,  and  the 
principle  of  confiscation  introduced. 
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Re  Appeal  Canada  Co.  from  AssESSMEirr  under  Bt-i.aw  No.  388, 
Township  of  Ellice.     \V.  F.  Van  Buskikk,  Engineer. 

Judgment. 

In  the  Matter  of  the  Appeal  of  the  Canada  Company,  the 
owners  of  Lots  numbers  12  in  the  nth,  12th  and  13th  Con- 
cessions of  the  Township  of  Ellice  against  the  decision  of 
the  Court  of  Revision  on  the  appeal  thereto  of  the  said 
Company  from  the  assessment  of  the  Engineer  under  By- 
law Xo.  388,  provisionally  passed  by  the  said  Township  on 
the  29th  March.  1899. 

The  hearing  of  the  said  appeal  began  before  me  on  the  30Lh 
day  of  May  last,  when  at  the  request  of  the  Canada  Company  it 
was  adjourned  to  take  further  evidence.  Whereupon  on  Monday, 
the  19th  day  of  June  last,  I  proceeded  to  take  further  evidence, 
and.  having  heard  all  parties,  1  have  come  to  the  conclusion  that 
I  ought  not  to  disturb  the  said  assessment.  It  may  be  that  it  is 
not  strictly  cNact  to  the  CNtent  fixed  by  the  said  engineer,  but 
I  cannot  find  any  evidence  upon  which  to  fix  with  any  satisfac- 
tion any  other  assessment  lower  than  that  (if  the  engineer.  I 
certainly  think  that,  from  a  purely  agricultural  standpoint,  the 
lands  may  not  be  benefitted  at  all  by  the  supposed  drain;  but 
as  peat  lands  the  lots  are  valuable,  realizing,  in  fact,  more  than 
lands  reasonably  fit  for  agriculture  in  the  neighborhood.  Then 
the  question  comes,  Having  a  value,  are  these  lands  benefited  by 
the  proposed  drainage?  Mr.  Dickson,  witness  for  the  Company, 
states  that  it  is  necessary  to  have  the  peat  dry,  but  that  if  a 
dredge  be  used  to  scoop  up  the  peat,  then  drainage  by  drains 
is  undesirable:  but  if  no  dredge  is  used,  without  drainage  (\i 
very  wet)  the  peat  cannot  well  be  secured  by  manual  digging. 
The  latter  fact  is  almost  .self-evident.  I  have  no  evidence  that 
It  is  the  purpose  of  the  vendees  of  the  land  to  get  a  dredge;  and 
I  do  not  think  the  Comjiany  would  set  up  that  contingency  to 
escape  an  assessment  for  a  drainage,  which  is  certainly  necessary 
to  make  accessible  their  peat  lands,  except  onlv  in  the  event  of 
one  of  Mr.  Dickson's  dredges  being  used. 

Without  such  artificial  means  these  peat  bogs  can  only  be 
worked  by  being  drained.  1  don't  think  I  should  assume  the 
substitution  of  artificial  means  ff)r  drainage,  more  particularly 
when  1  have  no  evidence  that  such  are  to  be  employed. 


REPORTS    OF    COMMITTEES— DRAINAGE.  6l 

As  to  the  course  of  the  drain,  its  direction,  and  as  to  all  other 
pomts  raised  in  opposition  to  the  proposed  drain,  counsel  for 
the  Company  practically  made  an  abandonment.  I,  therefore, 
dismiss  the  appeal  with  costs. 

4th  July,  1899.  ^-'  ^ 
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SAMPLES  OF  A  COUNTRY  SURVEYOR'S  LIFE. 

By  HAROLD  H.   GIBSON. 

Surveyors  may  be  divided  into  three  classes:  (i)  City  sur- 
veyors, (2)  Country  surveyors,  and  (3)  those  performing  Gov- 
ernment work.  Among  the  latter  class  might  also  be  placed  all 
those  surveyors  who  do  not  permanently  reside  in  some  par- 
ticular locality,  but  rather  follow  up  their  work  in  various  parts 
of  the  country,  as  in  the  case  of  surveyors  whcj  make  a  specialty 
of  laying  out  railroads. 

As  to  the  personal  advantages  of  any  one  of  the  three  over 
the  others  there  would  certainly  be  decided  differences  of  opinion 
if  a  decision  were  called  for.  For  some  of  us  appear  to  enjoy 
sampling  the  life  of  each  during  the  year,  and,  like  as  in  every- 
thing else,  it  is  certainly  well  that  all  do  not  attempt  to  cling  to 
any  one  class. 

The  writer  in  penning  this  article  only  hopes  to  point  out 
some  features  that  appear  prominent  in  the  country  surveyor's 
life,  although  sometimes  the  same  might  also  be  noted  in  either 
or  both  of  the  other  classes  as  more  or  less  prominent. 

In  the  first  place  it  appears  to  him  that  the  country  sur- 
veyor's life  is  the  happy  medium.  For  one  reason  he  has  not 
got  too  much  to  do,  and  for  another  he  escapes  the  hardships, 
and  at  times  the  privations,  respectively,  of  the  members  of  the 
other  classes,  which  are  both  very  serious  considerations,  and 
should  be  well  weighed  before  being  entered  upon. 

Xow,  what  is  a  country  surveyor?  He  is  one  who  lives  away 
from  the  cities,  and  ma}-  reside  in  some  small  town,  village, 
hamlet,  or  even  on  a  farm  in  some  rural  district.  And  in  such 
a  location,  if  he  does  not  know  everybody,  everybod\-  knows 
him,  and  knows  him  as  the  surveyor.  Being  an  educated  and  pro- 
fessional man,  he  takes  the  hiohest  stand  in  societv,  and  should  be 
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known  lor  his  probity,  sobriety  and  uprightness  in  the  discharge 
of  his  duties. 

He  possesses  horses  and  carriages  as  well  as  a  roomy  office, 
well  lighted,  and  fully  equipped  with  all  necessary  furniture,  and 
surveying  and  draughting  instruments  suitable  for  his  particular 
line  of  local  work. 

In  very  many  cases  he  is  looked  up  to  as  an  adviser  or  coun- 
sellor among  the  inhabitants  of  his  district,  which  may  encircle 
many  miles  of  territory.  For  example,  if  any  important  business 
transaction  or  commercial  enterprise  is  to  be  undertaken,  often 
the  matter  is  laid  before  him  for  his  scientific  opinion,  upon  which 
great  reliance  is  placed.  Reliance,  however,  depends  to  a  great 
extent  upon  the  length  of  time  he  has  resided  and  carried  on  his 
business  in  that  locality  and  his  success  therein.  As  time  goes 
on  a  surveyor  grows  mighty  in  the  good  habit  which  the  law 
requires  of  him,  to  deal  justly  in  the  discharge  of  his  duties. 
Therefore,  the  longer  he  lives  the  more  respected  he  becomes. 

The  country  surveyor,  when  he  first  sets  up  business,  may 
liave  very  extended  ideas  as  to  what  his  future  will  be,  but  as 
time  goes  on  he  will  often,  if  not  in  all  cases,  find  (that  is,  if  he  is 
depending  upon  his  profession  as  a  livelihood)  that  he  must  also 
engage  himself  in  one  or  more  other  lines  of  business.  A  pro- 
minent late  surveyor  used  to  say  that  "  if  any  surveyor  started 
out  with  the  intention  of  making  a  living  out  of  running  side  lines 
all  his  life  he  had  better  stop  at  once  and  go  to  farming."  This 
is  doubtless  a  fact  with  many  of  our  country  surveyors,  and, 
perhaps,  all  would  find  it  to  be  the  case,  even  in  the  most  favored 
locality.  The  demand  for  country  surveying  is  so  small  that  one 
can  only  lixe  contented  with  the  fact  that  his  expenses  are  also 
quite  low.  So.  when  the  young  surveyor  finds  that  he  must  also 
enter  into  some  other  business,  he  begins  to  see  in  real  earnest 
(if  it  has  not  come  t(j  him  before)  the  great  advantages  he  derives 
from  having  in  his  young  student  days  made  a  careful  study  of 
the  Quadrivium  sciences,  or,  better  still,  to  have  laid  special  stress 
on  some  particular  branch  or  branches  thereof,  such  as  en- 
gineering, which  additional  occupation  is  so  often  chosen  by  our 
members,  and  aj)|>ears  to  be  the  natural  addendum  of  our 
profession. 

It  might  be  well  to  note  here  that  for  the  al)o\  e  and  many 
other  reasons  would  it  not  be  well  for  our  profession,  in  order  to 
procure  a  greater  imiformity  of  knowledge  among  survevors.  that 
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the  elementary  subjects  upon  which  engineering  is  based  be 
introduced  in  the  examinations.  At  the  present  time,  many  who 
present  themselves  as  candidates  have  already  taken  a  course 
at  some  engineering  school,  which  is  decidedly  to  their  advan- 
tage, for  there  is  no  better  foundation  upon  which  an  engineer 
can  build  than  through  having  the  practical  knowledge  which 
only  a  surveyor  can  acquire. 

Not  all  country  surveyors  engaged  in  other  lines  of  business 
besides  their  own  do  so  for  a  livelihood,  for  some  may  choose 
to  do  so  through  their  love  of  research  in  some  more  extensive 
field  than  that  of  our  profession,  which  is  very  limited  when  com- 
pared with  engineering  and  many  other  professions  and  occu- 
pations, which  are  endless  in  their  possibilities  for  new  ideas. 

A  country  surveyor  may  be  said  to  derive  the  advantages 
of  not  always  being  placed  in  a  locaHty  where  entertainments  of 
a  social  character  are  daily  going  on,  excepting,  the  writer  must 
g.dmit,  at  least  once  a  year,  when  he  finds  it  necessary  to  visit 
the  Queen  City  for  a  few  days,  and  enjoy  with  his  brothers  in 
the  profession  one  very  sociable  evening.  He,  therefore,  has 
great  opportunities  of  spending  his  evenings  in  his  library, 
storing  the  limitless  reser^'oirs  of  his  brain  with  such  practical 
information  as  he  now  knows  from  experience  is  most  profitable 
for  him  in  his  business.  In  his  office  library  will  be  found  many 
commercial  and  scientific  papers  as  well  as  the  best  dailies,  and 
by  a  careful  study  of  them,  aside  from  his  regular  course  of 
reading  of  heavier  works,  he  keeps  up  with  the  times. 

Law  being  the  more  important  part  of  a  surveyor's  reading 
course,  he  naturally  looks  for  the  best  and  quickest  method  of 
acquiring  the  true  meaning  thereof,  and  he  finds  that  by  closely 
following  the  discussions  in  Parliament  when  the  laws  are  being 
passed  and  the  various  interesting  court  cases,  with  the  judges' 
opinions  thereon,  particularly  of  those  reaching  the  Court  of 
Appeal,  that  he  can  acquire  abundance  of  facts  to  guide  him  in 
the  discharge  of  his  duties  and  place  him  in  honorable  positions 
before  men. 

Let  us  now  observe  some  of  the  features  of  his  surveying 
work  which  appear  to  strike  us  as  most  prominent. 

ORDERS   BY   MAIL  FOR  WORK. 

How  very  indefinite  they  are  sometimes!  Let  us  take  a  very 
good  example.  Here  is  the  copy  of  a  letter  asking  for  surveying 
to  be  done  at  Smith's  Corners,  thirtv  miles  from  his  office: 
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Smith's  Corners,  Feb.  3,   1899. 
Dear  Sir, — Could  you  pleas  come  and  do  sum  sur\aynig  for 
me.     Mr.  Brown  and  his  men  are  cuaing  trees  in  my  bush  and 
wont  stop  they  ten  me   I  must  get  a  survayor  to  run  the  rite 
line,  so  pleas  come  at  once. 

Yours  truly,  John   Smith. 

Of  course.  Mr.  Smith  does  not  understand  the  great  disad- 
\antage  to  the  surveyor  in  neglecting  to  state  in  his  letter  be- 
tween which  lots  the  survey  is  to  be  made;  also  the  name  of  the 
township  and  number  of  concession,  more  particularly  in  this 
case  as  Smith's  Corners  adjoins  three  townships;  and  he  requires 
the  work  to  be  done  at  once,  so  no  time  can  be  taken  to  write 
for  particulars;  therefore  all  that  can  be  done  is  for  the  surveyor 
t(t  collect  together  all  the  old  field  notes,  plans  and  astronomic 
information  relating  to  several  of  the  lots,  concessions  and  base 
lines  in  each  of  the  three  townships.  It  is  also  necessary  for  him 
to  take  along,  besides  his  transit,  a  large  compass  to  facilitate 
niatters  on  the  ground,  if  it  is  found  possible  to  do  the  work  with 
the  compass  and  chain  only  ;  also  various  other  articles  and 
books,  such  as  calculating  tables,  testament,  small  tools  for 
repairs  and  instruments  for  draughting  ;  also  a  Canadian  Al- 
manac, which  is  always  improving  for  the  use  of  surveyors  in 
their  astronomic  work. 

After  having  driven  to  Smith's  Corners,  or  in  the  vicinity 
of  his  destination,  it  sometimes  happens  that  the  surveyor  may 
be  misdirected,  and  he  will  drive  up  a  long  lane,  perhaps  filled 
deep  with  snow,  owned  by  one  of  Mr.  Smith's  cousins,  two  miles, 
more  or  less,  away  from  the  right  place.  However,  he  has 
gotten  used  to  such  troubles  as  these,  and  says  very  little.  In- 
definite onlers  is  one  of  the  trials  of  a  country  surveyor,  which 
his  city  brother  doubtless  has  a  little  to  do  with.  Definite 
instructions  by  letter  from  those  who  understand  what  is  required, 
and  personal  interviews  by  all  others,  would  be  a  verv  satis- 
factory rule  if  always  carried  out.  but  this  is  impossible  always, 
and  so  the  trial  goes  on. 

The  evening  before  the  day  of  survey  is  always  spent  in  dis- 
cussing the  proposed  work,  and  determining  the  best  and  (piickest 
means  to  the  end.  Often  the  i)arty  or  ])arties  do  not  require  that 
the  surveyor  shall  make  a  survey  that  might  set  aside  existing 
fence  lines  or  points  not  at  the  present  time  in  dispute,  but  only 
that  he  shall  establish  certain    lines  on   the    assumption  that  ail 
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adjoining"  are  correct.     This  is  what  is  called  a  "  conventional  ' 
survey,  and  it  is  just  as  legal  as  the   survey  made    according  to- 
law,  so  far  as  the  interested    parties  are    concerned  when    they 
agree  as  to  it. 

Much  time  is  often  spent  in  locating  the  proper  monuments- 
or  boundaries  from  which  to  commence  the  survey,  it  being  the 
most  important  part  of  the  work;  and  after  they  are  all  deter- 
mined the  balance  of  the  survey  is  merely  a  proper  application 
of  geometry  and  mathematics,  combined  with  such  practical 
experience  as  the  surveyor  may  have  at  his  disposal  for  speed 
in  the  work. 

The  running  of  a  trial  line  through  bush  or  over  rough 
ground  for  a  mile  or  more  is  a  common  occurrence.  Suppose 
the  surveyor  has  to  join  the  front  and  rear  angles  of  both  sides 
of  a  lot  when  such  points  are  already  marked  with  stakes,  and 
he  does  not  know  the  exact  bearing  of  either  line,  he  will  then 
have  to  assume  a  bearing  obtained  as  nearly  as  possible  from  his 
knowledge  of  the  township  lines,  then  run  his  line,  say,  one 
hundred  chains,  more  or  less,  to  the  rear  of  the  concession,  and 
measure  his  error,  and  also  the  rear  end  of  the  lot;  then  re;urn 
over  the  trial  line,  laying  off  the  calculated  off'sets;  then  measure 
front  of  lot,  which  may  be  quite  different  from  the  rear,  make 
calculation  for  true  bearing  of  other  side  of  lot,  and  run  same 
from  front  to  rear.  This  line  should  then  split  the  stake  in 
centre  if  there  has  been  no  local  attraction,  and  all  other  al'ow- 
ancxLS  for  compass  variations  have  been  made  as  the  line  is 
being  run. 

For  rough,  quick  work  the  surveyor  will  always  use  his 
compass,  which  gi\'es  miraculous  results  in  experienced   hands. 

There  is  a  no  more  fruitful  source'  for  variety  in  descriptions 
of  land  than  out  in  the  country,  for  occasionally  the  surveyor 
will  require  to  use  his  highest  ingenuity  to  devise  some  new 
method  in  describing  a  parcel  of  land.  Owing,  of  course,  to 
various  reasons,  but  the  most  frequent  cause  is  that  due  to  the 
owner  wishing  the  surveyor  to  spend  only  one  day  in  making 
the  survey  when  he  should  have  taken  perhaps  two;  and  the 
result  is  that  the  (lescri|:)tion  will  be  either  very  indefinite  in  a 
few  years  to  come,  or  else  very  cumbersome,  and  at  least  not  as 
simple  as  it  would  be  if  sufficient  time  were  taken  in  the  first 
place  to  make  the  survey. 

If  there  is  anything  that  is  mysterious  about  surveying  in 
the  eyes  of  the  general  public  it  is  the  fact  that  surveyors  some- 
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times  run  lines  by  the  stars.  During  such  surveys  you  wiU  some- 
times hear  men  in  the  gang  discussing  the  subject,  and  as  their 
wonderment  tinds  expression  in  words  the  more  deeply  they 
seem  to  become  mystitied.  Now,  if  the  surveyor's  assistant 
happens  to  be  along  with  him  he  generally  adds  a  few  words  at 
the  right  moment,  which  seems  to  have  the  same  effect  upon 
them  that  is  said  to  have  been  caused  by  an  old  surveyor  who, 
while  running  lines  with  his  compass,  always  used  to  walk  around 
and  around  it  with  strange  mutterings  upon  his  lips,  causing  the 
onlookers  to  have  a  very  superstitious  belief  in  the  results  of 
his  work. 

Men  sometimes  ask  the  question,  "What  in  the  world  have 
the  stars  got  to  do  with  my  line  fences  that  you  need  to  spend 
time  in  looking  at  them?  And  it  often  takes  considerable  ex- 
planation to  show  why  it  is  so  very  necessary  in  many  cases  to 
proceed  by  that  method,  for  the  iaw  requires  that  the  line  shall 
be  run  on  the  same  astronomic  bearing  as  the  base  line  perhaps 
several  miles  away. 

Often  in  running  lines  through  thick  bush  for  a  mile  and  a 
([uarter  to  join  a  point  at  the  rear  after  running  for  about  a  mile, 
or  perhaps  only  half  a  mile,  some  or  all  of  the  men  you  have  with 
you  will  begin  to  impress  upon  you,  if  they  can.  their  belief  that 
you  are  running  away  across  the  lots,  and  perhaps  even  suggest 
that  you  go  back  and  start  over  again.  Some  of  these  men  are 
often  old  hunters,  who  have  travelled  through  and  through  that 
bush  all  their  lives,  and  know  every  foot  of  it,  they  will  tell  you; 
and  they  also  know  just  where  this  line  should  be  by  certain  old 
landmarks,  considered  as  right  by  all.  even  if  the  line  was  never 
run  by  a  surveyor  before. 

It  is  well  to  note  the  distances  of  these  points  from  your  line, 
and  as  you  near  the  end  you  may  have  several  points  at  various 
distances  from  your  line.  The  men.  of  course,  are  always  the 
first  to  reach  the  end  of  the  line,  and  at  once  search  about  for 
the  corner  stake;  and  if  you  want  them  to  put  down  a  picket  on 
your  line  at  that  point,  if  it  happens  to  hit  it  exactly,  or  even 
close  to  it.  they  will  sometimes  i)ull  up  the  picket  again  and  set 
it  very  carefully  ofT  the  line  on  some  other  point,  as  if  that  was 
the  corner  stake,  and  then  wait  to  hear  if  you  will  .say:  "All  right, 
boys;  that's  where  the  corner  stake  is."  And  thus  they  some- 
times try  to  catch  you  if  they  can  when  they  have  been  making 
such  terrible  assertions  about  y(nir  line  running  across  the  lots, 
when  it  has  really  come  (tut  exactly  right.     It  is  in  just  such  cases 
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as  these  that  the  young  surveyor  is  apt  to  become  confused  in 
his  work  and  make  mistakes,  but  experience  soon  teaches  him 
to  ignore  all  such  talk  and  quietly  attend  to  his  own  business. 
Still,  he  cannot  help  but  feel  a  little  anxious,  if  for  nothing  else 
than  his  own  comfort,  for  all  surveyors  doing  such  work  fully 
understand  the  peculiar  sensations  that  arise  as  they  near  the 
end  of  long  lines,  and  they  learn  to  check  very  many  times  with 
care  the  angle  they  lay  off  with  the  meridian  before  commencing 
to  run  the  line. 

Country  surveyors  should  fully  understand  the  immense 
advantage  in  having  the  best  of  instruments,  and  in  keeping  them 
in  perfect  adjustment.  Before  commencing  a  survey  in  which 
there  are  long  lines  to  be  run  he  should  always  make  a  quick 
trial  of  the  more  important  adjustments,  and  be  particular  to  see 
that  all  screws  work  if  anything  a  little  on  the  stiff  side,  to  pre- 
vent play  between  the  parts,  due  to  wear,  which  might  not  be 
detected  in  the  ordinary  process  of  adjustment. 

Owing  to  the  necessity  of  carrying  instruments  in  buggies 
over  rough  roads  sometimes  the  screws  will  loosen  and  cross- 
wires  will  shift;  and  if  the  surveyor  does  not  note  this  fact  he 
will,  of  course,  find  that  his  work  does  not  come  out  as  closely 
as  it  should.  In  city  surveying  the  lines  are  generally  short,  and 
lighter  transits  will  do  the  work  quite  accurately. 


DISCUSSION. 

The  President — Xo  doubt  many  of  us  have  had  similar 
experiences  to  Mr.  Gibson  in  receiving  letters  from  different 
parties,  who  want  you  to  go  to  their  place  and  run  their  lines 
without  telling  you  where  they  are.  In  the  part  of  the  country 
I  come  from  these  letters  are  sometimes  written  in  a  foreign 
language,  which  adds  a  little  to  the  confusion. 

]Mr.  Wilkie — I  have  listened  with  a  great  deal  of  interest  to 
the  paper,  and  I  can  say  that  I  have  had  similar  experiences.  I 
had  a  new  one  this  month  through  a  gentleman  who  ought  to 
have  known  very  much  better,  as  he  hailed  from  the  city  of  New 
York.  He  wrote  me,  asking  me  to  go  prepared  bringing  all 
information  to  survev  a  lot  in  a  certain  township.  He  mentioned 
the  township,  but  he  did  not  mention  the  lot.  He  was  a  mining 
engineer,  wishing  to  have  a  mining  location  surveyed. 
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Mr.  Xiven — People  send  word  to  you  to  go  and  run  a  line 
without  specifying  where.  Only  last  week  1  went  over  into  the 
County  of  Hastings  ;  arrived  there  about  nine  o'clock  in  the 
evening:  and  1  was  to  run  a  Hue  the  next  day.  It  happened  that 
the  line  was  some  distance  away,  about  a  mile  into  the  woods,  I 
think:  and  I  had  no  chance  of  getting  in  there  that  night  to  get 
.an  observation:  and  the  only  thing  I  could  do  was  to  run  a  line 
in  from  a  line  I  had  previously  run.  as  even  if  1  waited  another 
day  the  weather  might  change  and  be  unfavorable  for  an  ob.ser- 
vation.  so  I  ran  a  line  in  from  the  other  line.  It  turned  out  just 
as  I  expected:  the  night  was  not  fit  for  an  observation;  but  I 
had  run  my  line  into  the  point.  Then  they  wanted  to  know  why 
[  had  kept  them  working  all  day  in  order  to  get  to  that  point  — 
what  benefit  was  it  to  them.  Of  course.  I  had  a  great  deal  of 
trouble  in  explaining  to  them,  and  I  do  not  think  I  succeeded 
in  removing  the  difficulty  from  their  minds:  but  that  is  one  of 
the  trials  we  have  in  our  practice. 

The  President — 1  think  Mr.  Gibson  points  out  the  advisa- 
bility of  surveyors  in  the  country  not  limiting  themselves  to 
running  lines,  but  taking  all  kinds  of  engineering  work.  As 
tune  goes  on  this,  no  doubt,  will  be  necessary,  more  particularly 
in  the  older  parts  of  the  province,  for  there  is  a  need  for  engineers 
in  every  townshij)  in  the  province  where  our  work  is  now  being 
done  by  carpenters  and  day  laborers,  and  it  should  i)e  carried  out 
scientifically  by  men  who  have  been  trained  to  think  and  judge 
of  such  work  as  bridge  building  and  drainage  work,  much  of 
which  will  fall  to  the  Ontario  land  surveyor  in  the  future. 

Mr.  Sjjcight — 1  have  great  pleasure  in  moving  n  vote  of 
thanks  to  Mr.  Gibson  for  his  very  interesting  paper.  I  am  sure 
we  have  all  enjoyed  it.  and  he  has  done  well  to  emphasize  the 
fact  that  he  must  conduct  his  business  with  j)robity  and  propriety 
if  he  wishes  to  be  looked  u]X)n  as  doing  his  work  in  an  ideal  way. 

Mr.  Davis — I  have  much  jjleasure  in  seconding  the  motion. 
It  has  given  me  a  great  deal  of  |)leasure  to  listen  to  the  paper. 
If  it  shows  anything,  it  shows  that  the  country  surveyor  experi- 
ences greater  difiliculties  than  the  city  surveyor. 

Mr.  Gibson — It  has  been  of  very  great  interest  to  me  to  write 
this  paper  myself,  for  1  ihink  in  studying  a  subject  there  is 
nothing  better  for  us  to  do  than  to  sit  down  with  pen  and  ink 
in  our  hands  an<l  write  about  that  subject;  and  you  mav  write  out 
several  cf»pies.  but   in   the  end  yon  have  got   the  subject   down 
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fine,  and  you  know  all  about  it  as  far  as  you  feel  that  you  can 
from  your  .knowledge,  of  the  facts  ;  whereas  if  you  had  not 
written  it  out,  you  would  just  have  dim  ideas  of  the  subject. 
I  find  it  a  great  help  to  write  down  what  1  like  to  know,  and  then 
I  feel  that  I  have  got  it  all  in  a  nutshell.  And  as  for  surveyors 
continuing  their  studies,  there  are  a  great  many. of  us  who  make 
the  mistake  of  discontinuing  our  studies  after  we  get  through. 
We  should  keep  on  in  the  work,  and  in  that  way  we  grow 
stronger  in  the  estimation  of  those  around  us  as  to  the  opinions 
that  we  may  give  on  the  different  subjects.  It  is  a  good  thing 
to  keep  up  with  the  times  in  reading  the  matter  contained  in 
scientific  papers. 
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by  Authors.'] 

RAILWAY  CURVES. 

By  H.  strange. 


It  is  proposed  to  connect  two  tangents  by  a  curve  on  a 
railway  survey: 

Given  the  angle    of  detlection=2a;  in  this  case,  84'. 
Secant — radius  ^  h;    in  this   case,   745   ft. 

To  find  radius  and  tangent,  call  radius  .''.  and  the  nat.  tangent 
of  <  at  centre  <i;  then  tangent  is  ax;  h~\-x  is  the  secant,  and  is 
also  the  hypothenuse  of  the  right  angled  triangle  comprised 
Ijetween  secant,  tangent  and  radius. 

[b  +  x)  -  -  X-  =  a-  x-  (Euc.  47)  or  b'-  +  2  bx  +  x-  -  .r-  =  a-x-\ 
eliminating  the  two  .r-  (+  and  -  )  it  stands  b-  +  26.1-  =  a^  x-  or 
a-  x-   -  2  bx  =  b'-. 

To  expunge  one  of  the  unknown  quantities,  complete  the  square 

by^adding  to  both  sides  of  the  equation  -.,  ,  which  is  the  square 

of  half  the  co-efficient  of    the  second  term  divided    by  the  co- 
efficient of  the  first  term,  and  we  have — 

n-  X-  -   2  bx   -I —  =   b-  H — ^ 


and  by  taking  the  square  root  of  both  these  equations  we  have 

rtr-— =     l^^~i^^--.  ax=     lb-  +  *l  +  6^and  .*:  =     lb-+Jb^  +  _b^    or  length 
"        \  a-  \j  a2         a  \  a^  a        of  rad 

a 

Formula  x  or  radius  is  I  b-+  b^  +  b 

V  a'~        ,1 

a 

and  radius  multiplied  by  tang  of  angle  at  centre  becomes  tangent. 

If  we  put  this  into  figures  as  an  illustration  for  the  benefit 
of  beginners,  and  carry  it  <.ut  into  practice:  Suppose  <  of  deflec- 
tion is  84  ;  <  at  centre,  which  governs  all  the  calculations,  is 
half  that,  or  42'=;  and  to  find  length  of  tangent  we  must  call  that 
nat.  tangent  of  42".  or  in  this  plan.  >,.  The  distance  from  the 
apex  or  junction  of  the  two  tangents  along  the  line  bi^-ecting 
the  <  included  between  the  tangents  fin  this  case  call  it  745  ft.), 
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where  the  stake  on  the  curve  to  be  cut,  and  is  supposed  to  be  on 
favorable  ground  for  a /railway,  is  planted;  and  it  is  required  to 
find  such  point  on  the  tangent  from  which  to  start  the  curve  in. 
chords  of  about  lOO  ft.,  of  such  degree  of  deflection  for  each 
chord  that  the  last  deflection  which  touches  the  tangent  shall 
run  exactly  along  the  tangent  without  either  cutting  it  or  falling- 
short  of  it.  If  the  formula  above  is  used  with  these  figures,  using 
.9  as  the  natural  tangent  of  42°,  the  tangent  wall  be  1941,  and 
that,  divided  by  .9,  is  2157,  or  radius.  To  run  this  curve  with- 
the  transit  we  must  find  the  degree  of  curvature  for  each  chord, 
and  the  length  of  each  chord,  and  that  is  done  in  this  way:  The- 
number  of  degrees  included  in  this  curve  is  84°,  the  <  of  deflec- 
tion; and,  of  course,  the  length  of  each  degree  is  found  by  rriul- 
tiplying  twice  the  radius  (1941  y  2)  by  3.1416,  the  complete  circle 
of  a  diameter  of  i.  That  is,  the  w'hole  circle  is  13552.86,  and, 
as  a  circle  is  360^,  this  curve  is/gVof  13552.86,  or  3162.  As  an 
engineer's  chain  is  100  feet,  there  wall  be  31  chords  of  102  feet 
each,  which  W'ill  consume  the  w'hole  84°  of  the  curve.  Therefore, 
each  chord  will  be  a  deflection  of  It  of  a  degree,  or  2°  42'  35"^ 
which  will  be  the  <^  of  deflection  from  one  chord  to  the  next. 
This  applies  to  every  chord  but  the, first  one,  whi:h,  being  a 
deflection  from  the  tangent,  must  be  only  the  half  of  what  the 
others  require.  A  pocket  logarithm  book  should  ahvays  be 
carried,  or  the  nat.  tang,  of  <  at  centre  should  be  looked  up  at 
home,  and  the  rest  can  be  worked  out  in  the  r^eldt. 
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[This  Association  is  not  responsible  as  a  body  for  the  opinions  expressed  in  its    Papers 
by  Authors.] 

THE  MINING  OUTLOOK  IN  WESTERN  ONTARIO. 

Bv  THOS.   R.  DEACON 
Resident  Director  Mikado  Gold  Mining  Co. 


Mk.  Pkesident, — In  dealing  with  the  subject  named  above, 
before  this  meeting.  I  am  perhaps  going  outside  the  hues  of 
legitimate  su'bjects  to  be  discussed  before  an  Association  of  Land 
Surveyors:  but,  as  land  surveying  itself  is  becoming  a  lost  art 
in  this  part  of  the  world  lately,  and  as  1  have  never  yet  met  a 
man.  no  matter  what  other  trade,  profession  or  calling  he  might 
pursue,  who  did  not  think,  at  least,  that  he  was  quite  proficient 
in  the  art  of  mining,  no  doubt  the  subject  would  be  considered 
a])propriate  anywhere.  Two  and  a  half  years  ago  I  had  the  honor 
to  read  a  paper  (a  copy  of  which  1  present  herewith)  on  the 
"Mining  Industry  of  Western  Ontario"  before  a  convention 
held  at  Rat  Portage,  giving  the  results  of  my  experience  and 
observations  u|)  to  that  time,  and  expressing  certain  hopes  for 
the  future.  Notwithstanding  the  many  adverse  circumstances 
against  which  the  mining  industry  has  had  to  contend,  and  not- 
withstanding the  many  foolish  and  absurd  (not  to  say  absolutely 
<lishonest)  enterprises  that  have  been  set  aHoat  from  time  to  time. 
1  am  very  |)leased  to  .say  that  very  real  and  sub.stantial  progress 
has  been  made  in  the  establishment  of  a  great  and  permanent 
industry  in  the  district  in  the  recovery  and  treatment  of  gold  and 
other  ores.  I  do  not  think  that  at  any  time  in  the  history  of  the 
<li.strict  has  the  prospect  been  so  bright  and  the  permanency  of 
tlie  industry  so  well  established  as  at  the  ])rescnt  time.  And  this 
has  not  been  accomplished  by  the  blare  of  trum])ets.  nor  bv  the 
discovery  of  tlie  myriads  of  bonanzas  which  have  been  reported 
from  week  to  week,  each  one  greater  in  assav  value  and  the  veins 
wider  and  longer  and  richer  than  the  one  recorded  the  week 
before,  but  by  the  persistent  and  bu.siness-like  procedure  of  seven 
or  eight  com])anies.  who.  having  considered  mining  as  a  com- 
mercial enterprise,  recjuiring  the  fulfilment  of  certain  conditions 
jis  recpiisite  to  success,  carefully  selected  proi)erties  upon  which 
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the  general  conditions  for  a  profitable  enterprise,  based  upon 
both  the  scientific  and  commercial  requirements,  were  most 
nearly  obtained,  went  to  work,  and  bv  the  persistent  continuance 
of  systematic  work,  aided  by  a  liberal  expenditure  of  money, 
which  is  necessary  in  any  business,  ha\e  placed  their  mines  in 
such  a  position  that  they  are  now  yielding  good  profits  and  the 
permanency  of  the  properties  established.  Each  one  has  had  its 
own  peculiar  problems  worked  out,  and  the  general  nature  and 
individual  characteristics  of  each  carefully  studied  as  the  work  of 
development  progressed,  till  the  owners  have  become  possessed 
of  the  knowledge  necessary  to  enable  them  to  continue  their 
operations,  not  as  an  experiment,  but  as  stable  enterprises.  This 
is  certainly  making  progress,  and  I  am  glad  to  say  that  there  are 
at  least  seven  or  eight  properties  to-day  in  a  position  to  work 
their  mines  at  a  profit  with  their  present  equipment,  and  a  con- 
siderable number  niore  which  are  being  prepared  for  the  actual 
work  of  producing  bullion,  not  to  say  anything  of  the  several 
score  which  are  being  prepared  to  work  the  nublic  on  the  sale 
of  stock,  and  who  always  take  care  never  to  arrive  at  the  actual 
point  of  practical  operations.  Strange  as  it  may  seem,  week  after 
week  we  see  new  companies  launched  to  operate  on  ])roperties, 
the  conditions  of  which  .ire  such  as  to  doom  them  to  failure  in 
the  very  hour  of  their  birth,  and  where  it  is  amazing  men  can 
be  tound  to  sup])ly  the  money,  wliile  at  the  same  time  many 
properties  which  seem  to  contain  all  the  conditions  essential  for 
success  seem  going  begging  for  development.  The  writer  is 
aware  of  several  good  properties  (in  which  he  is  not  personally 
interested)  which,  in  his  humble  opinion,  are  perhaps  the  equa' 
Oi  any  properties  yet  operated,  and  vet  they  are  lying  idle  for 
various  reasons,  chiefly  because  they  have  been  handled  in  such 
a  manner  as  to  preclude  the  reasonable  chances  of  their  being 
fair  investments,  and  so  have  remained  undeveloped. 

If  I  am  asked  what  are  the  conditions  necessary  to  success. 
I  could  only  give  my  own  personal  opinion,  which  would,  of 
course,  be  the  result  of  my  experience  and  observation,  and 
may  or  may  not  be  of  value. 

In  the  first  place,  as  to  the  prospect  itself.  With  the  excep- 
tion of  one  or  two  cases  there  has  been  no  example  to  mv  know* 
ledge  in  this  district  of  a  property  having  proved  to  be  a  per- 
manent profitable  gold-producing  mine  where  the  vein  has  not 
heen  in  the  immediate  vicinitv  of  the  contact  of  granite  or  per- 
iDhvritic  granite  with    some  of    the  Schistose   rocks.     It  may  be 
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rii^ht  in  the  contact,  it  may  be  closely  parallel  to  it,  or  it  may 
cut  across  the  contact;  but  the  Sultana,  Mikado,  Regina.  Foley, 
Golden  Star  and  Hammond  Reef  are  all  either  in  the  contact 
or  close  to  it.  and,  though  one  of  these  mines  is  not  at  present 
running,  it  is  no  fault  of  the  mine.  I  do  not  say  that  good  veins 
may  or  do  not  exist  under  ditiferent  conditions;  in  fact,  I  believe 
the  Olive  mine  is  not  in  a  granite  contact,  but  this  seems  to  me 
to  be  the  condition  which  gives  generally  the  best  promise  of 
success.  Having  selected  such  a  vein,  the  next  step  is  to  have 
it  examined  by  a  thoroughly  good  engineer  of  practical  know- 
ledge and  experience  in  the  district,  and  who  is  not  given  too 
much  to  run  into  a  prodigality  of  figures  as  to  what  is  under 
the  ground,  but  who.  by  a  large  number  of  tests,  by  panning  of 
skilfully  selected  samples,  and  also  by  as.says  has  thoroughly 
demonstrated  the  presence  of  gold  in  the  ore  of  a  value  of  not 
less  than  $5.50  to  $6  per  ton.  If  the  vein  conforms  to  these 
requirements,  then  the  next  step  is  to  arrange  for  the  develop- 
ment of  the  proj^erty.  either  by  contract  or  by  placing  it  under 
the  charge  of  a  careful,  competent  man  of  business  cajiacity  and 
practical  engineering  experience  in  this  district,  and  prepare  to 
expend  not  less  than  $50,000  in  sinking,  drifting  and  connecting 
the  levels  by  raises  or  winzes,  and  thoroughly  acquiring  full 
knowledge  of  all  the  various  characteristics  of  the  vein  before 
any  mill  is  built.  The  reason  I  say  the  man  should  have- experi- 
ence in  this  district  is  this:  the  conditions  seem  to  be  peculiar. 
Many  men  of  undoubted  al)ility  and  experience  in  other  fields 
have  come  here,  and  some  of  them  have  frankly  confessed  that 
the  conditions  were  so  dift^erent  from  what  they  were  accustomed 
to  that  they  were  all  -at  sea.  while  others  went  right  ahead  on  the 
assumption  of  mineralogical  and  geological  conditions  proving 
the  -same  here  as  those  they  had  been  accu.stomed  to  in  other 
mining  regions,  and  the  results  were  disastrous.  They  would 
not  be  apt  to  make  the  same  mi.stakes  over  again,  but  it  cost  a 
good  deal  to  their  comj)anies  for  their  experience.  When  about 
two  years'  ore  is  provided  for.  an  idea  may  be  formed  of  how 
large  a  mill  should  be  built,  and  naturally  the  larger  the  better, 
because  the  cost  per  ton  decreases  in  the  inverse  ratio  of  the 
stamping  capacity,  the  same  number  of  firemen,  engineers, 
amalgamators,  etc..  being  required  practically  on  a  ten-stamp 
mill  as  a  forty  or  fifty  stamp,  while  the  cost  of  management  and 
transportation,  etc.,  per  ton  is  increased  as  the  number  of  stamps 
are  decreased.     Tntil  the  mine  is  properly  developed  it  is  prac- 
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tically  impossioie  lo  decide  what  capacity  the  iniii  should  have, 
the  nature  of  the  treatment  to  be  given  the  ore,  or  even  the  proper 
location  of  the  mill,  as  the  majority  of  the  veins  do  not  contain 
all  pay  ore,  but  have  a  broad,  or  narrow,  as  the  case  may  be,  i^and 
or  chute  of  pay  ore  running  through  them,  sometimes  going 
down  vertically  and  in  other  veins  in  a  very  tiat  incline.  The 
position  and  dip  of  this  ore  chute  will  natLirc.ny  cieteniiine  to 
some  CNtent  the  location  of  the  mill,  so  that  the  cost  of  tramming 
will  be  reduced  to  a  minimum.  1  his,  of  course,  is  a  question  of 
mining  engineering  and  practical  common  sense,  but  the  study 
of  the  nature  of  the  ore  deposits  and  the  becoming  acquainted 
with  their  peculiar  characteristics  is  a  matter  necessitating  some 
years  of  close  observation  and  careful  investigation  of  the  various 
conditions  under  which  pay  ore  is  found  to  exist,  and  the  best 
means  of  obtaining  the  gold  in  the  form  of  bullion  so  as  to  make 
the  whole  operation  a  successful  commercial  enterprise.  The  sum 
total  of  information  respecting  the  ores  in  this  district  and  the 
best  methods  of  treating  has  been  considerably  augmented  in 
the  last  couple  of  years,  and  after  heavy  expense  the  general 
nature  of  the  machinery  best  adapted  for  the  purpose  has  pretty 
well  been  decided  upon;  and  I  am  now  of  the  opinion  that  the 
industry  is  permanently  established,  and  that  one  by  one  other 
paying  mines  will  be  added  to  those  already  in  operation  ;  and 
this  would  appear  to  me  to  be  making  solid  and  substantial 
progress,  and  to  promise  well  for  the  future.  The  Mikado  mine 
has  to-day  more  and  better  ore  in  sight  in  its  stopes  and  drifts 
than  at  any  time  in  its  history.  The  monthly  output  has  now 
risen  to  practically  one  thousand  ounces  per  month,  and  gradually 
increasing,  with  larger  ore  reserves  being  opened  up.  while 
several  of  the  other  large  mines  are  pursuing  a  policy  of  develop- 
ment, and  exposing  large  bodies  of  ore  for  future  use. 

Careful  and  economical  operation  on  right  lines  and  on  the 
right  kind  of  property  is  as  sure  to  bring  success  as  any  other 
kind  of  lesfitimate  connnercial  investment. 


DISCUSSION. 


Mr.  Sewell — Mr.  Deacon's  paper  is  a  verv  interesting  one. 
As  it  is  associated  with  one  of  the  principal  mines  in  that  locality, 
the  Mikado  mine,  what  he  says  would  naturallv  have  considerable 
weight.     There  are  one  or  two  points,  however,  which.  T  think, 
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need  correction.  He  says  that  all  the  mines  which  have  been 
turning  out  satisfactorily  are  at  or  near  a  contact.  Xow,  1  have 
leen  often  over  the  district,  and  I  know  that  that  is  not  the  case. 
The  Mikado  mine  is  in  that  position.  The  Adeline  mine  is  in  a 
similar  position,  but  it  is  a  little  bit  away:  it  may  be  a  quarter 
of  a  mile  away  from  it.  The  Foley,  on  the  other  hand,  is  right 
in  intrusive  ground.  The  (jolden  Star  is  likewise  in  the  intrusive 
ground;  and  the  Hammond  Reef,  another  very  important  pro- 
perty, and  perhaps  the  most  promising  mine  in  the  country,  and' 
•.vhich  I  shall  allude  to  later  on  in  my^  paper,  is  nothing  more 
than  a  Laurentian  granite  reef,  and  I  might  go  on  and  quote 
(|uite  a  number  of  them  which  ar^  not  actual  contact  veins. 
The  value  of  a  contact  vein  is  very  great  ;  there  is  no  doubt 
about  that;  but  still  at  the  same  time  there  are  other  properties 
which  are  equally  good.  I  might  say  that  I  think  myself  that 
as  a  general  rule  the  best  discoveries  so  far  seem  to  have  occurred 
near  centres  of  disturbance.  You  will  notice  that  all  those  I 
have  quoted  are  very  near  places  which  have  l^een  considerably 
disturbed  at  some  period  subsequent  to  their  formation. 

Mr.  Campbell — I  am  inclined  to  think  that  some  of  the 
members  have  taken  advantage  of  this  Association  to  some 
e.xtent  to  ad\ertise  themseKes  by  writing  upon  matters  which 
are  not  at  all  of  direct  interest  to.  or  for  the  im]:)ro\ement  of,  the 
members  of  this  Association;  and  it  appears  to  me  that  before 
publishing  these  papers  it  would  be  well  to  have  them  submitted 
to  the  censorship  of  the  Secretary,  or  some  individual,  who  would 
go  over  them  and  have  them  practically  re-edited  before  they  are 
printed  in  the  Proceedings  of  the  Association.  I  do  not  see 
exactly  why  we  should  advertise  any  one  mine  here,  or  why  any 
member  should  take  advantage  of  his  position  for  that  purpose. 
Statements  are  being  made  which  are  not  absolutely  correct,  and 
which  have  to  be  rectified  by  members  present.  Xo  doubt  a 
great  deal  of  this  information  will  get  into  the  Proceedings,  and 
be  read  by  many  without  knowing  what  the  facts  are.  We 
should  be  very  careful  in  our  papers  to  give  only  facts,  and  have 
all  these  facts  vouched  for  as  nearly  as  possible,  and  members 
should  confine  themselves  to  fpiestions  which  pertain  strictly  to 
tlic  business  of  the  profession. 

Mr.  Dickson — T  quite  agree  with  what  my  friend,  ^^r.  Camp- 
bell has  said.  1  think  this  Association  was  formed  for  the  pur- 
]K)se  of  promoting  the  interests  of  land  surveyors  abo\e  e\ery- 
ihing  else.     For  a  number  of  years  wc  have  had  papers  on  mining 
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Now,  I  do  not  see  what  that  has  to  do  with  the  furthering  of  our 
profession  at  all.  1  quite  agree  with  ]Mr.  Campbell.  It  looks 
very  much  to  me  as  if  it  were  used  as  a  way  for  advertising  those 
particular  mines. 

]^Ir.  \'an  Xostrand — I  cannot  agree  with  the  sentiments  of 
the  last  two  speakers  with  regard  to  this  paper  in  particular.  It 
might  be  quite  true  of  other  papers  read  here.  The  charge  has 
been  made  before,  and  perhaps  justly  so.  In  this  case  .1  cannot 
say  that  I  think  that  this  paper  boomed  any  particular  mine.  It 
seems  to  me  that  seven  or  eight  well-known  mines  are.  mentioned, 
and  given  equal  prominence.  Further  than  that,  the  writer  of 
this  paper  is  not  the  only  one  that  has  spoken  about  mining 
matters  in  the  Rainy  River  district,  and  where  the  parties  dis- 
cussing it  have  the  knowledge,  any  .errors  may  be  pointed  out. 

I  think,  too.  with  regard  to  the  scope  of  our  papers,  if  we 
limit  them  entirely  to  the  rimning  of  side  lines,  .which  were 
spoken  of  yesterday,  we  may  presently  have  no  papers  to 
publish.  In  this  year's  programme  the  greater  number  of 
the  papers  refer  to  land  surveying,  a  few  of  them  are  on 
engineering  work,  which  is  quite  foreign  to  land  surveying; 
and  yet  we  are  very  glad  to  get  those  papers.  We  are  not 
considering  the  profession  alone,  but  we  are  considering  the 
individual  members  of  the  Association,  whose  practice  covers 
a  large  area.  We  have  also  to  consider  our  exchanges.  We 
send  our  Reports  to  our  brethren  across  the  border,  who  are  not 
in  as  fortunate  a  position  as  we  are  with  regard  to  land  surveying, 
and  we  think  we  have  been  helpful  to  them  in  showing  that  land 
surveying  may  be  brought  to  a  higher  standard  than  they  have. 
Some  of  the  land  surveyors  in  this  city  are  engineering  men  in 
their  practice.  There  are  a  great  many  points  to  be  considered 
in  selecting  papers  for  a  programme,  and  so  we  allow  into  our 
programme  papers  that  do  not  relate  directly  to  land  surveying. 

With  regard  to  this  paper  itself,  it  is  open  for  every  member 
to  discuss  it:  and  if  any  member  desires  to  introduce  a  resolution 
setting  forth  that  this  paper  shall  be  received  and  printed  in  the 
Proceedings,  I  think  that  is  the  fairest  way  to  get  the  general 
opinion:  otherwise  it  is  left  to  one  or  two  comparatively  obscure 
individuals  to  exercise  their  censorship. 

Mr.  Campbell — Do  not  understand  me  as  criticizing  the  pro- 
priety of  the  programme.  I  think  the  programme  is  very  well 
prepared.  I  think  we  should  have  a  diversity  of  papers:  but  I 
do  think  that  some  writers  take  advantage  of  the  situation,  and 
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use  their  position  for  the  purpose  of  advertising  their  business 
or  going  outside   of  the   profession   in   (hscussing  matters. 

The  President — 1  think  Mr.  Campbell  did  not  hear  all  the 
paper.  The  writer  gives  his  opinion  on  this  matter,  of  good 
jorofitable  mineral  occurring  in  the  contact  and  away  from  the 
contact;  and  1  think  he  is  very  fair  in  what  he  states,  and  is  not 
at  all  booming  any  one  particular  mine.  He  says:  "1  do  not  say 
tliat  good  \eins  may  not  or  do  not  exist  under  different  con- 
ditions ;  in  fact.  I  believe  the  Olive  mine  is  not  in  a  granite 
contact,  but  it  seems  to  me  to  be  the  \ein  which  gives  generally 
the  best  promise  of  success." 

I  think  Mr.  Deacon's  pai)er  a  valuable  one,  and  it  is  fortunate 
that  we  can  have  a  paper  from  one  in  his  position,  one  of  confi- 
dence in  a  large  and  profitable  mine.  It  seems  to  me  it  carries 
a  great  deal  more  with  it  than  a  ])aper  from  some  one  who  had 
only  a  superficial  knowledge  of  the  question.  At  the  same  time 
no  doubt  there  is  something  in  what  Mr.  Campbell  said,  that 
some  of  our  papers  in  the  past  have  not  been  as  sincere  as  they 
ought  to  have  been,  although  I  do  not  think  we  have  had  many 
cases  of  violation  of  the  rule,  that  a  paper  shoidd  be  of  general 
interest.  But  in  the  future  as  our  Association  grows  we  pro- 
bably ought  to  have  a  committee  to  revise  the  papers.  I  think 
myself  that  fewer  papers  and  more  discussion  would  l)e  better 
for  the  Association.  In  the  Canadian  Society  of  Civil  Engineers 
a  great  deal  of  importance  is  laid  upon  the  proper  discussion  of 
the  papers:  and  we  are  always  hurried  in  our  annual  meetings, 
and  there  is  not  sufficient  time  to  discuss  the  papers,  because 
as  a  rule  we  have  too  many.  If  we  were  to  have  fewer  papers 
and  a  better  discussion  we  would  have  a  more  interesting  Report, 
if  that  were  ])ossible.  than  we  have  at  present. 

Mr.  \  an  .\ostrand — Before  ])assing  to  the  next  ilom  of  busi- 
ness we  should  acknowledge  Mr.  Deacon's  paper  in  some  way. 
It  is  usual  to  have  a  motion  to  receive  and  have  the  papers 
l)rinted.  I  have  much  pleasure  in  moving  that  Mr.  Deacon's 
paper  be  received  and  printed  in  the   Proceedings. 

Mr.  H.  II.  (iibson — I  have  nuich  pleasure  in  seconding 
this  motion. 

The  IVesident  —  I  think  upon  reading  the  |)aper  all  will  find 
that  tlierc  is  nothing  unreasonable  in  it.  Carried  unanimouslv. 
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BACTERIAL  FILTERATION. 

By  E.  G.  BAFROW. 
Ha)niltou, 


Of  the  various  methods  or  processes  devised  for  the  purifi- 
cation of  sewage  the  system  of  rapid  filteration  (which  utihzes 
minute  organisms  or  bacteria  as  agents  for  the  destruction  of  the 
impurities  in  sewage)  is  fast  coming  to  the  front  as  one  of  the 
most  etTective  and  economical  to  operate.  The  purification  of 
the  sewage  is  brought  about  by  the  bacteria  contained  in  the 
fiUer  beds,  which  are  constructed  in  such  a  way  as  to  promote 
the  activities  of  the  bacteria,  and  provide  a  home,  as  it  were,  in 
which  they  can  carry  on  their  operations  in  a  more  perfect 
manner  than  is  done  in  the  natural  soil. 

The  advantages  claimed  for  this  system  of  sewage  purifica- 
tion are,  that  only  a  small  amount  of  land  is  required  compared 
with  a  sewage  farm,  that  no  expensive  machinery  is  needed  for 
pressing  the  sludge,  and  that  a  very  pure  effluent  is  produced, 
which  can  with  safety  be  discharged  into  any  stream,  river  or 
body  of  water.  In  large  manufacturing  cities  it  may  be  found 
advisable  to  first  subject  the  sewage  to  a  preliminary  precipi- 
tation in  tanks  before  sending  it  forward  to  the  filters,  but  for 
•ordinary  domestic  sewage,  or  that  which  finds  its  way  into  the 
sewers  from  dwelling  houses,  this  is  not  necessary.  Bacterial 
or  bacteryolitic  filter  beds  are  of  two  kinds — the  coarse  and  fine 
— the  sewage  being  first  admitted  to  the  coarse  or  roughing  filter, 
and  then  j^assing  to  one  or  more  fine  filters.  Both  of  these  beds 
are  necessarv  for  complete  purification.  The  sewage  is  some- 
times admitted  at  the  bottom  of  the  coarse  filter,  from  whence 
it  passes  upward,  and  is  then  conveyed  to  the  fine  l)eds — in  this 
case  two  or  three  inches  of  water  remain  on  the  top  of  the  coarse 
bed.  When  this  plan  is  adopted  no  scum  forms  on  the  top  of 
the  bed.  which  is  the  case  when  the  raw  sewaiie  is  run  on  to  the 
top  of  the  filter.  The  office  of  the  roughing  bed  is  the  straining 
and  liquefaction  of    the  sludge    and    partial    purification  of    the 
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sewaye.  i  he  aerobic  or  tine  beds  are  ihe  home  of  ihe  nitrifying 
bactena,  and  ihe  efnuent  isMies  trom  ihis,  ireed  from  most  of  the 
organic  mipuniies  in  soiution,  an>l  ihoroughiv  mine.ahzed. 
Bacterial  i>e<ls  have  l>een  constructed  of  dilYerent  materials  and 
of  various  depJis.  Lxperience  has  proved,  however,  that  rough 
materials,  such  as  coke,  coal,  cinders,  slag,  burnt  hallast.  etc., 
are  the  best.  Experiments  made  by  passing  sewage  through 
glass  balls  and  other  smooth  bodies  demonstrated  that  very  slight 
purification  had  been  effected.  The  size  of  filtering  material 
should  be.  for  the  coarse  bed.  that  which  will  pass  through  a 
two-inch  ring  and  be  rejected  by  half-inch  screen.  For  the  fine 
bed,  that  which  will  pass  a  screen  of  three-eighths  or  one-quarter 
inches,  and  be  rejected  by  one  having  a  mesh  of  one-sixteenth 
of  an  inch.  In  order  to  get  the  best  results  from  these  filter  beds 
the  sewage  should,  after  it  has  filled  the  bed.  be  allowed  at  least 
two  hours  rest,  after  which  it  is  allowed  to  run  oft'  and  then 
before  the  sewage  is  again  permitted  to  fill  the  filter  a  period 
of  from  two  to  three  hours  aeration  must  be  given,  in  which 
the  interstices  in  the  filter  become  thoroughly  filled  with  air. 

If  the  ground  at  the  site  of  the  works  is  of  clay  or  other 
impervious  material  it  will  not  be  necessary  to  use  brick  or  stone 
walls,  and  the  walls  or  sides  can  be  made  of  earth  thrown  'ip 
from  the  excavation — the  bottom  of  the  filter  beds,  however, 
will  have  to  be  above  the  nearest  stream  or  body  of  water  into 
which  they  are  intended  to  discharge.  There  is  no  necessity  to 
use  tile  drains  for  the  bottom  of  the  fine  filter  beds  as  coarse 
material  will  do  just  as  well,  such  as  broken  stone  or  coarse 
gravel,  and  I  think  several  small  discharge  pipes  through  the 
sides  are  preferable  to  one  large  one.  The  admission  and  dis- 
charge of  the  sewage  may  be  regulated  by  machinerv  working 
automatically,  but  my  opinion  is  that  an  intelligent  man  to  over- 
'.see  the.se  operations  is  more  desirable.  One  cubic  yard  of 
filtering  material  should  be  provided  for  every  eighty-five  gallons 
of  sewage  delivered  in  twenty-four  hours.  This  is  at  the  rate 
of  about  400,000  gallons  per  acre  where  the  filter  is  three  feet 
deep.  If  the  filter  is  increased  in  depth  this  area  may  be  reduced. 
Thus  if  the  filter  be  made  four  to  six  feet  deep  the  rate  of 
filteration  can  be  at  the  rate  of  600.000  gallons  per  acre.  It  is 
necessary  to  have  two  or  more  filtering  beds  so  as  to  permit 
of  the  filling,  resting,  emptying  and  aerating  processes.  For  a 
small  plant  and  where  economy  has  to  be  exercised  a  saving 
on   first    cost    will    l,p   made   by  adopting   onlv   a   few   beds,   but 
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experience  points  rather  ir  favor  of  a  number  of  small  beds.  It 
will  be  understood  that  the  amount  of  liliering  material  will  l)e 
the  same  for  a  giveu  sewage  How  and  that  the  number  of  beds 
represent  so  many  divisions  of  the  material  and  consequently  a 
greater  number  of  tilliiigs  of  the  hlter  durmg  a  certain  fixed 
period. 

The  size  of  the  coarse  and  tine  beds  on  works  already  con- 
structed and  in  operation  appear  to  be  nearly  the  same,  so  that 
so  far  as  dimensions  are  concerned  they  may  be  a  duplicate  of 
the  hne  beds 

I  had,  at  our  works  in  Hamilton,  a  small  experimental  hlter 
constructed  in  rather  a  novel  way.  It  was  made  of  tongued  and 
grooved  lumber,  braced  with  iron  rods,  about  thirty  feet  long 
and  twelve  feet  wide,  divided  into  two  nearly  equal  compart- 
ments. The  raw  sewage  entered  at  the  bottom  of  the  first  com- 
partment whence  it  ascended  lo  the  top.  filling  the  compartment 
— it  was  then  conveyed  and  distributed  by  perforated  troughs 
over  the  surface  of  the  second  compartment.  The  material  of  the 
last  compartment  was  two  feet  below  that  of  the  first  so  that 
there  was  a  distance  of  two  feet  through  which  the  sewage  drip- 
ped in  a  fine  spray.  This  was  allowed  to  run  for  three  months 
without  being  touched  and  the  effluent  was  clear  and  of  very 
good  quality. 

The  first  compartment  was  filled,  first,  with  old  broken  pieces 
of  sewer  pipe,  about  a  foot:  then  there  came  slag  from  the 
Smelting  Works,  about  two  feet,  and  lastly  coarse  coke.  The 
next  compartment  was  composed  of  fine  coke,  one  foot,  then 
one  foot  of  fine  coa!  then  one  foot  of  coke,  and  at  the  bottom 
a  layer  of  very  coarse  gravel.  The  rate  of  filteration  was  about 
600,000  gallons  per  acre.  T  believe  the  two  feet  drip  of  the 
sewage  in  fine  spray  had  a  very  beneficial  eft'ect. 

This  filter  was  run  for  a  month  during  the  winter,  and  the 
sewage  in  the  first  compartment  did  not  freeze,  but  icicles  formed 
where  the  sewage  dripped  through  the  perforated  holes  in  the 
wooden  distributing  boards,  so  that  T  had  to  discontinue  the 
operations. 

It  is  believed  that  when  the  sewage  enters  the  filter  at  the 
bottom  it  is  acted  upon  by  anaerobic  bacteria  similar  to  those 
which  liquefy  the  sewage  in  a  septic  tank,  but  the  effluent  is 
certainly  not  in  such  a  putrefactive  state  as  that  from  the  septic 
tank,  Avhich  latter  is  most  offensive.  The  efRuent  from  a  septic 
tank  must,  of  course,  be  passed  through  a  filter  to  complete  its 
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puriticatioii.  Thus  the  roughing  tiker.and  the  septic  tank  are 
each  used  as  a  means  of  breaking  up  or  Hquefying  the  organic 
matter  in  suspension  in  the  sewage,  and  preparing  it  for  appli- 
cation for  the  hue  or  aerobic  tiker,  which  would  soon  become 
clogged  if  the  raw  sewage  were  put  on  it  without  its  having  been 
acted  upon  in  the  septic  tank  or  rough  filter;  moreover  it  is  in  a 
condition  favorable  for  the  action  of  the  nitrifying  bacteria 
contained  in  the  fine  bed.  The  rate  of  filteration  in  some  works 
has  been  greater  than  that  already  stated,  but  it  is  not  well  to 
tax  the  beds  to  their  utmost  capacity.  Before  the  sewage  is 
conducted  to  the  filter  beds  it  should  be  passed  through  a  detritus 
chamber  and  screen,  where  paper,  rags  and  other  large  substances 
will  be  arrested.  The  pipe  or  conduit  leading  the  sewage  from 
the  detritus  chamber  to  the  filter  beds  should  enter  the  chamber 
a  foot  or  so  below  the  surface  of  the  water  in  the  chamber  so  that 
the  grease  will  collect  above  the  sewage  passing  to  the  beds. 
The  grease  can  then  be  skimmed  off.  If  the  separate  system  is 
in  use.  no  provision  need  be  made  for  storm  water.  If  the  com- 
bined system  of  sewerage  exists,  then  provision  should  be  made 
for  at  least  the  first  ])art  of  a  storm.  Xo  injury,  however,  is  done 
10  the  l^eds  by  allowing  the  storm  water  to  pass  through. 

If  time  permitted  I  could  have  .said  a  great  deal  more  on  this 
important  subject,  but  I  trust  I  have  said  enough  to  interest 
many  of  those  j^resent,  and  to  direct  their  attention  to  a  method 
of  sewage  purification  which  a])pears  to  me  destined  to  become 
one  of  the  mo.st  satisfactory  and  ])opular  methods  yet  devised 
for  the  purification  of  sewage. 


ijiscrssio.v. 


Mr.  Van  Buskirk — I  have  just  read  a  paper  by  Mr.  Barrow 
on  an  experimental  bacterial  filter  plant  that  he  has  erected.  He 
does  not  give  us  the  degree  or  anything  like  that,  but  he  states 
that  so  far  as  he  has  gone  with  his  small  filter  he  has  got  a  very 
good  result.  The  filters  are  constructed  on  what  is  known  as 
the  English  system  of  bacterial  filters. 

The  President — Mr.  Barrow  makes  this  statement  in  his 
paper:  "Thus  the  rough  filter  and  the  sei)tic  tank  are  each  used 
as  a  means  of  breaking  up  or  liquefying  the  organic  matter  in 
the  sewage,  and    preparing  it  f..r    applicati(.n    in  the  fine    filter. 
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which  would  soon  become  clogged  if  the  raw  sewage  was  put 
on  without  its  having  been  acted  upon  in  the  septic  tank  or  in 
the  rough  filter." 

About    a    month    ago  at  a  very  cold  time    when  ^  the    ther- 
mometer was  below    zero  for  several    days,  in  company  with  a 
number  of    other    members  of    the    Canadian    Society  of    Civil 
Engineers  I  visited  the  sewage  filter  beds  at  Brigden,  Mass.   This 
is  one  of  the  most  perfect  sewage  disposal  plants  in  America,  and 
operating    under    conditions    similar  to  those    that  we    have  in 
Ontario,  the  western  part  of  Ontario  at  least.     In  Brigden    the 
sewage  is  received  into  a  tank  that  will  hold  sewage  for  at  least 
a  day.     It    is    dumped    out  to  filter    beds   in  a  gravelly  location 
where  the  soil  is  gravel.     First,  the  surface  soil  and  the  subsoil  has 
been  removed  down  to  the  gravel  and  sand.     They  have  twenty- 
tkree  beds  of  an  acre  each,  and  they  pump  out  the  sewage  direct 
from  the  tank  to  these  beds.     They  have  found  that    this  tank 
acts  to  a  certain  extent  as  a  septic  tank,  although  it  was  built 
before  that  principle  was  recognized.     \\'e  walked  all  over  the 
beds.     They  are  perfectly  clean;    all    that  is  required  is  to  rake 
them  in  the  summer  time,  I  think,  once  a  month  or  something 
like  that.     Of  course,  they  have  a  large  area  and  a  comparatively 
small    amount    of    sewage.      The    city    has    40.000    inhabitants, 
but  the  amount  of  sewage  is  only  600.000  gallons.     They  have 
a  good  water  supply,  and  nine-tenths  of  their  service  is  metre, 
so  that  the  quantity  of  water  used  per  head  is  only  thirty  gallons 
per  day,  and  the  amount  of  sewage,  as  they  have    the    separate 
system  is   comparatively  small,  being  600.000   gallons   per  day, 
as  I  have  said  before.     And  there    they  get    perfect    results,  as 
shown  by  the    chemist    that    they  have    employed  in  the    little 
laboratory  on  the  farm,  who  is  making  continuous  experiments. 
The  drains  are  down  about  «ight  feet  below  the  surface,  and  the 
sewage  is  filtered  through  these  eight  feet  of  gravel,  which  ranges 
from  about  the  size  of  a  pea  down  to  very  fine  sand. 

The  City  Engineer  told  us  that  he  might  put  in  a  septic  tank 
as  a  kind  of  experiment  to  obviate  the  necessity  of  raking  their 
beds  as  often  as  they  do  now.  Labor  there  is  very  expensive, 
and  if  they  can  do  that  they  will  save  a  lot  of  money.  But  their 
system  is  perfect.  The  matter  is  colorless  and  odorless,  and  upon 
opening  some  bottles  of  it  that  had  been  there  for  twenty-seven 
hours  there  was  not  the  slightest  odor  coming  from  the  bottle. 

Mr.  E.  S.  Gibson — What  about  the  atmosphere? 

The  President — There  is  no  apparent  odor  except  right  where 


86  ASSOCIATION    OF    ONTARIO    LAND    SURVEYORS. 

the  sewage  was  coming  out.  The  sewage  being  warm,  pnd  it 
being  a  very  colci  day,  there  was  a  litle  vapor  arising,  and  that 
liad  a  smell.  This  is  not  for  rubbish;  this  is  for  ordinarv  house 
sewage.  They  have  very  little  other  than  house  sewage.  1  am 
Lold  it  makes  all  the  dilterence  in  the  world  whether  the  sewage 
IS  house  sewage,  or  whether  it  is  contaminated  bv  manufacturing 
waste. 

Dr.  Bryce — The  principles  underlying  the  septic  tank  system 
are  known  to  us  all.  1  ])resume  most  of  us  are  surprised  that  we 
know  so  much  about  it.  All  of  us  know  perfectly  well  that  it 
we  jjut  half  a  foot  or  eight  inches  of  manure  on  the  garden  in  the 
springtime  there  is  not  any  manure  to  be  found  after  two  or 
three  months.  Possibly  it  has  not  occurred  to  us  why  this  is  so. 
Now,  it  is  exactly  the  process  that  goes  on  there  which  underlies 
the  whole  question  of  the  disposal  of  sew-age  by  what  we  c^l 
bacteriolysis.  If  any  of  you  will  go  over  to  the  laboratory  where 
Dr.  Mackenzie  works  you  will  at  once  see  the  reason  for  it.  You 
take  any  solution — it  does  not  matter  whether  it  is  beef  broth, 
sugar  or  gelatine,  and  you  add  a  few  bacteria  to  it;  and  some  of 
them  will  grow  freely  on  the  surface  of  the  solution,  and  some 
will  not  grow  on  the  surface.  They  will  grow  in  the  centre  of 
that  gelatine;  and  day  by  day  they  wdll  cause  it  when  solid  to 
gradually  li(|uefy.  It  is  a  curious  phenomenon,  but  any  of  you 
will  understand  it  in  a  moment.  Just  to  illustrate:  Suppose  that 
certain  bacteria  will  live  and  multiply,  taking  their  oxygen  from 
tlie  substance  they  li\e  in,  while  others,  living  on  the  surface  of 
the  gelatine,  take  their  oxygen  readily  from  the  air.  It  is  now 
thirty  years  since  Pasteur  found  it  out.  He  found  out  that  if 
he  wanted  to  grow  the  yeast  plant  in  beer  work  he  must  let  any 
\mount  of  oxygen  be  present  to  assist  in  the  work.  If  you  want 
to  gr(nv  alcohol,  or  the  germs  which  change  the  sugar  into 
alcohol,  keep  the  room  .saturated  with  carbonic  acid  and  limit 
the  oxygen.  The  germs  will  then  do  the  work  by  taking  the 
oxygen  from  the  sugar  and  changing  the  sugar  into  alcohol  and 
carbonic  acid;  in  other  words,  nuich  oxygen,  little  alcohol;  less 
oxygen,  more  alcohol. 

Now,  in  what  we  call  the  septic  tank  the  sewage  goes  in  and 
gets  away  from  light  and  air  and  all  forms  of  aerobic  bacteria 
and  anaerobic  bacteria  arc  carried  in  with  the  sewage  from  the 
sewer.  P>oth  of  them  are  at  work,  some  of  them  utilizing  the 
free  oxygen.  The  principle  has  been  carried  out  in  some  sewage 
plants  in  the  i)rovince.     With  carbonic    acid  and  little    oxvgen 
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l>resent  the  anaerobes  grow,  decomposing"  the  sewage  and 
iitilizmg  Its  oxygen  and  making  carbonic  acid  on  the  one  hand, 
w  hile  the  hyarogeh  goes  over  and  makes  ammonia  and  sulphate 
of  ammonia.  1  ou  have  got  all  your  gases,  ammonia,  caruonic 
acid  and  stilphides  formed. 

Now,  here  is  what  is  the  basis  of  our  modern  septic  system 

as  the  result  of  experiment.      Air.   Scott   Aloncrieff  seven   years 

ago  constructed  in  his  private  residence  a  little  filter  of  this  sort. 

He  simply  had  a  tank  and  deposited  his  sewage  in  it.     The  plan 

of  this  tank  is  published  in  the  Report  of  the  Provincial  Board 

of  Health  for  1898.     He  carried  the  fluid  sewage  from  the  septic 

tank  over  on  to  a  series  of  coke  filters  about  the  size  of  a  pea, 

arranged  one  over  the  other,  and  tried  to  see  what  the  result  was, 

and  found  that  in  twenty  minutes  sewage  loaded  with  ammonia 

falling  on  the  first  filter  had  become  changed  to  a  nitrate  by  the 

time  it  went  through  the  sixth  filter.     It  appeared  that  dift'erent 

bacteria  did  dift'erent  work    in  the  several    filters,   there    being 

always  free  oxygen  -present.     If  any  of    you  remember  your  old 

chemistry,  you  have  your  NH3.     You  can  replace  the  hydrogen 

by  HO,  which  is  the  molectile  for  it.  and  that  gi\  es  you  nitrous 

oxide  gas.     You  can,  if    you    like,  replace  two    other   atoms  by 

one  of  oxygen;    and  thus  if  you  go  to  the  end  of  the  oxidation 

}oti  have  got  nitric  acid.     Your  ammonia  has  been  changed  in 

these  filters  inside  of  half  an  hour  from  ammonia  as  it  came  from 

the  septic  tank  to  food  for  plants  as  nitrates.    Down  in  the  bottom 

you  only  have  to  have  present  lime  or  potash  in  order  to  give 

your  nitre,  or  nitrate  of  potash  or  ammonium  chloride  so  much, 

nitrotis  oxide  so  much,  thtis  using  up  almost  the  total  amount 

of  ammonia.     The  nitrogen  present  has  thus  been  all  converted, 

and  such  is  the  process  that  goes    on  in  what  we  call  our    sand 

filter  or  our  nitrification  filter  on  the  larger  scale,  or  the  coke 

filter.     Dr.  Louis  Woodhead  found  that  in  the  first  tank  of  the 

numl)er  of  microbes  in  any  given  centimetre  of    sewage  about 

three-fifths  were  anaerobes,  the    balance  being    aerobes,   which 

break  up  the  sewage  in  presence  of  free  air. 

The  whole  question,  then,  is  a  biological  one  of  keei)ing  out 
of  your  sewage  such  su1)stances  as  the  creosalt  of  gas  liciuors 
and  such  as  come  from  tanneries,  which  may  contain  a  certain 
amount  of  arsenic,  such  as  might  possibly  do  injury  by  their 
presence  in  preventing  nitrification  going  on. 

The  whole  proi)lem  has  brought  us  back  right  to  where  we 
started,  namely,  the  processes  which  go  on  in  Nature's  labora- 
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lory,  which  we  are  only  trying  to  imitate,  and,  if  possible,  assist 
and  make  more  useful. 

Mr.  Van  Buskirk — From  some  remarks  1  heard  yesterday 
and  to-day  1  think  perhaps  it  would  be  as  well  for  us  to  consider 
where  we  are.  A  young  man  read  a  paper  yesterday  on  the 
subject  of  the  "  Country  Surveyor,"  and  pictured  him  as  an 
authority  on  all  scientific  matters.  Then,  again,  to-day  1  notice 
some  objections  to  some  papers  wdiich  are  not  of  a  surveying 
character.  In  order  that  we  may  grow  old  and  grey-headed  it 
seems  to  me  that  w-e  must  keep  up  with  the  procession;  we 
must  know  all  about  what  is  going  on  around  us  in  a  scientific 
way;  and  it  would  be  very  surprising,  no  doubt,  to  know  that 
manv  of  the  farmers  around  us  know  a  great  deal  more  about 
such  questions  as  Dr.  Bryce  has  been  discussing  than  nine  out 
of  ten  of  the  surveyors  and  engineers  ;  and  1  think  we  cannot 
do  better  than  study  such  questions  as  a  society.  If  we  do  not, 
the  Society  in  a  very  short  time  will  have  its  headquarters  some- 
where around  Hudson's  Bay  and  not  in  Toronto.  We  have  got 
to  keep  uj)  with  the  procession;  consequently  I  am  very  much 
pleased  to  see  papers  of  the  character  that  Mr.  Barrow  has  pre- 
sented to  the  Association.  I  go  in  for  this  myself,  but  I  have 
always  read  up  engineering  subjects.  I  read  a  paper  on  the 
same  subject,  and  I  made  some  experiments  which  I  stated  in 
that  paper  were  bound  to  come  before  the  public  in  a  verv  short 
time  as  the  best  method  of  sewage  disposal.  Well,  thev  have 
come  forward,  and  Mr.  Barrow  is  now  writing  a  paper  on  it. 
The  Society  as  a  whole  is  not  writing  on  it  as  showm  bv  these 
proceedings,  but  none  of  us  can  afTord  to  get  behind  in  the 
race  for  money.  We  must  know  as  much  if  not  more  than  the 
I)cople  around  us  on  scientific  subjects  in  -order  to  grow  old  and 
grey  haired  and  be  carried  to  the  grave  by  the  greater  part  of 
the  township. 
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IThis  Association  is  not  responsible  as  a  body  for  the  opinions  expressed  in  its  Paper 
by  Authors.] 


BLAZED  TREES. 

By  JOHN   DAVIS. 
Alton. 


Life  has  been  referred  to  under  a  variety  of  terms.  It  is 
spoken  of  in  Holy  Writ  as  a  "  tight."  Longfellow  speaks  of  the 
■■  Bivouac  of  Life,"  Shakespeare  speaks  of  it  as  "  a  play,"  and 
Addison  in  his  "  \  ision  of  Alirza  "  calls  it  "  a  dream."  Surely, 
then,  as  a  surveyor  I  »may  be  pardoned  if  I  refer  to  it  as  a  '"line" 
over  which  I  have  been  taking  a  backward  look.  Extending, 
as  this  rline"  does,  over  a  period  of  twenty-tive  years,  many  por- 
tions of  it  are  indistinct,  and  are  barely  discernible  over  the  long 
.stretches  across  which  it  has  been  drawn,  extending,  as  it  does, 
from  the  barren  lands  of  Newfoundland  to  the  fertile  plains  of  the 
o;"reat  Canadian  Xorth-west. 

But  although  it  may  in  places  be  indistinct,  here  and  there 
bright  spots  appear,  which  shine  out  sharply  and  distinctly.  They 
are  the  blazed  trees  I  am  going  to  call  your  attention  to,  by 
means  of  which  memory  is  able  to  trace  it  through  the  tangled 
forest,  over  the  fragrant  meadow  and  by  the  shady  stream.  They 
represent  little  incidents  and  episodes — trivial  in  themselves, 
perhaps — yet  serving  to  brighten  the  pathway  and  refresh  the 
memory  of  hmi  who  attempts  to  retrace  this  line  to-day.  The 
incidents  they  represent  are  varied  in  character.  There  are  the 
grave  as  well  as  the  gay.  Some  are  tinged  with  sadness,  while 
others  abound  in  gladness.  Some  are  on  the  flinty  face  of  the 
spreading  beech,  others  are  on  the  soft  cheek  of  the  sighing  pine; 
but  all  join  in  telling  their  sweet  story  of  a  past  gone  forever. 
I  cannot  tell  you  of  all  those  blazed  trees.  I  can  only  refer  to 
a  few  that  stand  out  a  little  more  prominently  than  the  rest,  and 
by  whose  sides  the  line  passed  in  very  close  proximity.  The  first 
I  must  speak  of  is  my  connection  with  the  kindly  old  gentleman, 
the  late  Charles  J.  Wheelock,  of  Orangeville,  with  whom  it  was 
my  privilege  to  serve  my  apprenticeship.  Divested  of  the  halo 
which  time  has  since  thrown  around  him.  I  can  still  see  him  as 
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one  of  the  most  gifted  men  with  whom  it  has  been  my  lot  to  be 
associated.  He  was  truly  the  youngest  old  man  I  ever  saw,  and 
had  a  fund  of  wit  and  humor  that  seemed  inexhaustible.  He 
had  a  great  love  for  his  chosen  profession,  and  a  keen  apprecia- 
tion of  all  that  was  good  and  true  in  his  surroundings.  He  was 
an  ardent  lover  of  nature,  and  admired  her  in  whatever  mood 
she  presented  herself.  To  know  him  intimately  was  a  liberal 
education  in  itself.  He  was  quick  to  appreciate  a  joke,  and  was 
a  perfect  storehouse  of  humorous  anecdotes.  Sitting  in  the 
Wellington  Hotel  in  Guelph  with  him  on  one  occasion  he  was 
accosted  by  a  brother  surveyor,  the  late  F.  J.  Chadwick,  who  said 
to  him,  "  Say,  W'heelock!  Are  you  a  Freemason?"  "  No,"  said 
he;  "I  charge  for  my  work."  Whether  he  was  facing  winter's 
coldest  blasts  or  sweltering  under  the  hottest  summer  sun  he 
invariably  wore  a  high  silk  hat,  and  it  was  often  the  cause  of  much 
inconvenience  to  him,  especially  when  pushing  his  way  through 
thick  swamps.  In  a  farmhouse  on  one  occasion  he  placed  it  on 
the  floor  beside  his  chair,  where  it  was  subsequently  utilized  as  a 
seat  by  one  of  the  children.  He  presented  a  most  ludicrous 
appearance  with  it  on  his  head  in  its  damaged  condition  for 
several  days  thereafter  till  he  got  home.  It  looked  for  all  the 
world  like  the  bellows  of  an  old  concertina,  and  was  the  means 
of  almost  sending  several  people  into  convulsions  with  laughter. 
Said  he  to  me  as  I  sat  by  his  bedside  only  a  day  or  so  before 
his  decease,  when  he  was  so  exhausted  as  to  be  scarcely  able  to 
speak,  "  I'm  on  my  last  legs,  John.  Well.  I'm  not  exactly  on 
them  either."  And  then  after  a  brief  pause  said  he.  "  I'm  like  Mrs. 
Partington.  I'll  soon  scuffle  off  this  mortal  soil."  He  was  a 
poet  of  no  mean  order,  and  had  he  chosen  to  allow  the  produc- 
tions of  his  pen  to  be  published,  would  have  made  his  mark  in 
that  direction.  The  following  incident  will  show  what  he  could 
do  along  that  line  on  the  briefest  possible  notice.  We  had  just 
finished  a  preliminary  survey  of  the  .Arthur  Junction  Railway. 
Our  of^ce  work  had  been  performed  in  a  room  also  occupied  by 
a  sewing  machine  agent.  .As  I  packed  up  my  effects  preparatory 
to  leaving  for  home  I  came  across  an  old  pair  of  boots  that  had 
become  unfit  for  further  service.  These  I  decided  to  leave  in  the 
ofifice.  and,  placing  them  side  by  side  on  top  of  a  sewing  machine, 
I  wrote  a  few  verses,  giving  vent  to  my  feelings  at  thus  parting 
with  my  old  friends,  and  pinned  the  scrap  of  paper  on  which  they 
were  written  on  the  leg  of  one  of  the  boots.  I  have  forgotten 
tl>€  verses.     I  recollect,  however,  that  they  were  execrable  speci- 
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mens,  and  exactly  such  as  I  might  be  expected  to  produce. 
Shortly  afterwards  IMr.  Wheelock  came  in  and  read  my  effusion; 
then  sitting  down,  facing  the  boots,  he  wrote  the  following  lines, 
and  attached  the  manuscript  to  the  other  boot,  where  I  found 
it  some  weeks  afterward  on  revisiting  the  ofifiice: 

"  A  BOOTLESS  TASK,'' 

"  Alack  aday  !  Och,  philaleu  ! 

My  heart  is  tinged  with  sorrow's  hue  ; 

To  see  you  stand  like  empty  kegs 

"  As  stiff  as  pork,"  your  feet  and  legs 

So  full  of  wrinkles,  seams,  and  dints, 

That  one  would  think  you  had  the  splints. 

Dear  old  cow  hides — Adieu  !  a  dm  ! 

My  two  poor  calves  are  missing  you  ; 

How  oft  have  you  in  former  days 

Upheld  my  feet  in  slippery  ways, 

And  did  my  every  step  control 

Staunch  guardians  of  my  wandering  sold 

In  rugged  paths  you  led  me  through, 

And  helped  rhy  understanding,  too. 

I  grieve  to  see  you  torn  and  tattered, 

Begrimed  with  muck,  and  mud  bespattered  ; 

But  for  your  use  in  by-gone  time 

Your  name  shall  shine  in  jingling  rhyme  ; 

On  Phcebus  wings  your  fame  shall  ride 

To  old  Parnassus'  mountain  side, 

The  muses  shall  with  you  condole, 

And  "  lay  sweet  unction  to  your  sole" 

May  set  up  one  in  state  to  look  at, 

And  of  the  other  make  a  bucket 

To  dip  in  pure  Castilian  springs, 

Where  oft  they  lave  their  joyous  wings, 

Or  guild  you  with  Pierian  dye, 

And  make  you  shine  like  Juno's  eye  ; 

Give  you  a  niche  among  the  stars 

With  Venus  or  with  shining  Mars, 

And  by  their  fiat  treat  creation 

To  one  more  brilliant  constellation  ; 

Perhaps  two  "  Fish  "  with  glittering  fins. 

Perhaps — another  pair  of  "  Twins," 

Whilst  all  the  spheres  around  our  earth 

Shall  hold  rejoicings  at  their  birth, 

Producing  ample  proof,  indeed, 

Of  strength  in  old  Dame  Nature's  seed 

To  give  a  pair  of  stellar  dears 

To  gladden  the  celestial  spheres. 

And  shed  for  us  a  boot-eous  light 

When  all  our  lamps  are  out  at  night, 

Perchance  the  astronomic  clan 

May  see  two  "  Bootes  "  instead  of  one. 

Or,  haply,  some  of  them  may  bore  us 
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With  having  found  another  •'Taurus,'' 

The  legs  would  make  right  lusty  horns  ; 

The  head,  the  part  that  pinched  my  corns  ; 

The  tail — I  own  I  cannot  place  it 

So  let  imagination  trace  it ; 

But  whether  "Fish,"  "Boot's,  "Bull"  or  "  Twins," 

"  It  matters  not  a  row  of  pins  " 

They'll  dub  you  a  bright  constellation, 

And  sound  your  fame  throughout  the  nation 

With  caustic  wranglings  and  disputes, 

Won't  that  be  honor  for  my  boots  ? 

AN    ARTHUR    TOWNSHIP    BLAZED    TREE. 

The  next  blazed  tree  refers  to  an  incident  that  occurred  in 
the  Township  of  Arthur.  I  was  stanchng  on  a  fence  holding  a 
picket  on  the  line  which  passed  between  a  farmer's  house  and 
barn,  when  a  very  red-faced  old  man  came  to  the  back  door  and 
shouted.  "  What  are  you  doing  there?"  His  tone  was  so  exas- 
perating that  to  tease  him.  I  replied  that  we  were  running  a 
railway  line.  At  this  I  heard  his  wife  cry  out,  "  Hunt  them. 
Peter!"  Xo  more  was  said  at  the  time,  and  I  passed  on  with  my 
picket.  Se\en  years  after  while  practising  in  (nielph  I  received 
a  telegram  asking  me  to  come  to  Arthur  Township  and  run  a 
line  for  one  Peter  Campbell.  I  was  met  at  Arthur  village  on  my 
arrival  there  by  a  young  man.  who  drove  me  out  to  the  farm,  and 
as  we  passed  up  a  long  lane  towards  a  small  log-house  it  sud- 
<lenly  occurred  to  me  that  this  looked  wonderfully  like  the  place 
where  the  old  couple  had  accosted  me  on  the  occasion  referred 
to.  "  I  wonder  if  those  two  old  people  are  alive  yet."  said  I  to 
myself.  On  reaching  the  house,  however,  all  doubts  were  speedily 
set  at  rest,  so  far  as  the  old  man  was  concerned  at  least,  for  there 
he  stood  at  the  gate:  and  not  looking  a  day  older  either.  He 
showed  me  in:  and  thankful  was  1  that  he  showed  no  signs  of 
recognition.  lUit  1  felt  far  from  safe  though,  for  I  had  the  old 
lady  to  deal  with  still.  The  hou.se  was  one  of  a  class  common  to 
the  newer  settlements,  and  with  which  nearly  every  surveyor  is 
familiar.  There  was  one  large  room,  with  two  small  bedrooms 
adjoining,  separated  from  it  by  a  board  jjartition  extending  across 
the  house.  Entering  the  large  room  by  the  front  door.  I  took 
a  seat  close  beside  it  and  awaited  developments.  In  a  few  min- 
utes in  came  the  old  lady,  and  took  a  scat  directly  opposite  me. 
We  chatted  about  the  weather,  the  crops  and  other  topics,  but 
all  the  while  she  kept  her  eye  on  me  in  a  manner  that  I  thought 
.boded   trf)ublc  for  me  in  the  near  fiUure.     T  was  resolved  to  sav 
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nothing"  about  the  att'air  of  seven  years  before  unless  she  knew 
nie  to  be  the  guilty  party.  1  fancy  1  can  see  her  yet  as  she  sat 
there  before  me,  her  l)roacl  face  wreathed  in  a  smile  that  seemed 
to  plainly  say,  "  1  know  you,  my  lad."  At  last  she  blandly 
enquired  if  1  had  ever  been  m  those  parts  before.  1  knew  I  was 
done  for  then,  for  there  was  a  twinkle  in  her  eye  that  unmis- 
takably meant  mischief.  Having  regard  to  the  answer  1  had  so 
pertly  given  them  on  the  occasion  of  the  tirst  interview,  1  think 
she  fully  expected  me  to  come  out  with  a  tiat  denial.  I  tried  an 
equivocal  answer,  however,  and  replied  that  perhaps  I  had  been 
there  before;  that  a  person  knocking  round  the  country  as  I 
had  been  for  so  many  years  might  possibly  have  been  there 
before.  Looking  me  square  in  the  eye,  she  said,  "  Were  you  not 
out  here  on  our  fence  some  years  ago  with  a  tiag-pole?"  and 
pointing  with  her  thumb  over  her  shoulder  towards  the  back 
door.  I  could  keep  a  straight  face  no  longer,  and  made  a  clean 
breast  of  the  whole  affair,  complimenting  her  on  her  wonderful 
memory  for  faces  in  thus  being  able  to  recognize  a  complete 
stranger  after  such  a  lapse  of  time.  \\'e  had  a  good  laugh  over 
it.  Good  souls!  they  have  both  passed  over  the  river  since  then. 
Our  hearts  go  out  to  them  in  grateful  sympathy.  They  belong 
to  a  class  rapidly  passing  away.  They  went  forth  into  the  wilder- 
ness "  with  tears,"  "  sowing  precious  seed,"  whilst  we  who  sur- 
vive them  are  reaping  the  fruits  of  their  toil  and  "bringing  in  our 
sheaves  with  rejoicing." 


A    ROCKY    MOUNTAIN    BLAZED    TREE. 

Shortly  after  locating  in  the  City  of  Guelph.  twenty-one  years 
ago.  I  received  a  telegram  which  read  as  follows  "meet  me  to- 
morrow to  do  survey  at  the  Rocky  Mountain."  The  last  two 
words  were  so  suggestive  of  the  famous  backbone  of  the  North 
American  Continent  that  I  was  a  little  staggered  at  first,  but  my 
neighbor,  an  insurance  agent  with  a  better  knowledge  of  the 
surrounding  countrv  than  mine  informed  me  that  it  was  situated 
a  few  miles  north  of  the  village  of  Fergus  on  the  Owen  Sound 
road.  I  was  duly  on  hand  next  day,  and  was  met  by  an  old  gentle- 
man who  owned  the  property  I  was  to  make  a  survey  of.  On 
it  stood  a  small  log  building  which  in  bygone  days  had  been  a 
hotel — The  Rocky  Mountain  Hotel  by  name.  I  finished  the 
survey  that  evening  and  had  to  wait  till  next  morning  for  the 
arrival  of  the  stag-e  to  convev  me  to  Fergus.     The  old  gentleman 
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and  1  secured  lodgings  for  the  night  at  this  old  hotel  and  the 
evening  was  agreeably  spent  in  listening  to  the  tales  he  told  me 
of  the  glories  of  the  good  old  days  when  whiskey  was  cheap 
and  flowed  freely.  He  told  me  of  the  long  strings  of  loaded 
teams  that  came  down  from  the  far  north  and  whose  drivers 
made  things  "hum"  round  the  Rocky  Mountain,  on  their  return 
trips.  He  heaved  many  a  sigh  over  the  glories  of  those  days 
that  preceded  the  railway  which  had  knocked  the  life  out  of 
scores  of  such  hotels  and  left  them  sitting  disconsolate  by  the 
roadsides.  The  hour  for  retiring  having  arrived  I  found  that 
there  was  but  one  spare  bed  in  the  house  and  we  were  to  occupy 
it.  I  went  upstairs  first  and  crawled  in  near  the  wall  and  was  soon 
joined  by  the  old  man.  He  told  me  that  one  of  his  lungs  had 
disappeared  entirely  and  that  the  other  was  in  a  very  bad  con- 
dition. He  had  a  dreadful  cough,  which  increased  in  intensity 
after  he  had  been  in  bed  a  short  time.  The  cough  in  itself 
was  very  annoying  to  both  of  us,  but  there  was  something  else 
that  annoyed  me  still  more.  Every  time  he  coughed  he  spat  out 
into  the  inky  darkness  of  the  room  with  a  vigor  that  surprised 
me  considering  his  solitary  lung.  This  had  not  gone  on  long 
till  I  began  wondering  where  the  several  articles  of  my  wearing 
apparel  were  located.  I  ran  over  in  my  mind  where  each  had 
been  placed,  and  concluded  that  all  were  out  of  range  except  my 
socks,  which  had  been  left  on  the  floor.  After  this  I  spent  a  most 
anxious  time.  If  I  heard  the  spit  strike  the  floor  I  concluded 
he  had  missed  the  mark,  but  when  it  fell  as  softly  and  noiselessly 
as  the  gentle  snowflake  on  the  bosom  of  the  frozen  earth,  I  knew 
he  had  made  a  bullseye.  Thus  passed  a  never  to  be  forgotten 
night  and  if  it  has  had  no  other  efi'ect  it  has  had  this,  that  to 
tliis  day  I  cannot  leave  my  socks  on  the  floor  when  I  retire,  even 
if  I  am  the  sole  occupant  of  the  room.  I  have  thus  learned  to 
treat  them  with  a  degree  of  respect  to  which  they  w'ere  utter 
strangers  in    my   younger   davs. 

A    ROCKSIDE    nLAZED   TREE. 

I  was  once  engaged  in  running  some  farm  lines  near  the 
small  village  of  Rockside,  in  the  Township  of  Caledon.  An 
important  stake  could  not  be  found,  but  I  heard  of  an  old  set- 
tler of  whom  it  was  said  that  he  could  tell  where  it  had  stood. 
On  driving  to  his  place  I  found  that  he  was  assisting  a  neighbor, 
in  whose  barn  a  threshing  machine  was  at  work.  Thither  in  turn 
I   repaired,  and  enf|uircd  of  the  boss  of  the  threshing  machine 
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gang  where  I  could  tint!  him.  He  told  me  that  he  was  in  che 
rear  of  the  barn  working  at  straw,  and  that  if  I  followed  him  he 
would  point  him  out  to  me.  I  struck  into  the  barn  after  him 
through  a  perfect  mist  of  black  dust.  .\s  I  threaded  my  way 
through  the  thick  atmosphere  laden  with  the  perfume  of  mint 
and  other  aromatic  weeds,  past  the  busy  machine,  and  listened 
to  its  sullen  roar,  my  mind  went  swiftly  back  to  my  boyhood  days 
on  the  farm,  and  the  sport  we  used  to  have  when  threshing  days 
came  round,  and  how  at  the  close  of  the  day  we  did  ample  justice 
to  the  apple  and  pumpkin  pies  and  other  good  things  that  the 
farmers'  wdves  so  well  know  how  to  prepare.  My  reverie,  how- 
ever, was  but  of  short  duration,  for  my  guide  was  hustling  on 
ahead,  and  I  had  to  keep  him  in  sight.  He  passed  round  to  the 
rear  of  the  machine,  and  crossed  over  to  the  other  side  under  the 
revolving  wooden  slats  that  were  passing  downward  from  the 
strawstack,  after  having  duly  deposited  their  load  of  straw-  at  the 
top.  I  thought  he  made  more  of  a  detour  than  was  absolutely 
necessary,  and  concluded  to  cut  across  a  little  nearer  to  the 
machine,  over  a  pife  of  chafif  that  was  slowly  accumulating.  Little 
did  I  think  of  the  pitfalls  that  lay  in  my  path.  Ducking  my  > head 
and  shrugging  my  shoulders  to  keep  out  the  dust  and  chaf¥ 
blown  out  by  the  machine,  I  made  a  dash  for  the  other  side,  when 
suddenly  the  floor  of  the  barn  seemed  to  give  way  beneath  my 
feet,  and  I  was  engaged  in  a  desperate  struggle  to  keep  from 
passing  through  to  regions  unknown.  I  had  walked  squarely 
into  a  large  opening  in  the  barn  floor,  used  for  letting  the  chaf¥ 
pass  through  to  the  basement  below.  Had  I  simply  allowed 
myself  to  pass  through  to  the  cellar  at  first  I  would  have  fared 
better,  for  the  height  could  not  have  been  more  than  ten  or 
twelve  feet,  but  in  the  confusion  of  the  mornent  I  fancied  I  might 
have  to  drop  thirty  or  forty  feet,  and  decided  to  hang  on  and 
struggle  out  if  I  could.  On  finding  myself  sinking  I  involun- 
tarily threw^  out  my  arms  to  grasp  something,  but  the  yielding 
pile  of  chaff  that  surrounded  me  afforded  but  a  poor  hold,  and 
I  had  gone  through  so  far  that  my  head  was  lower  than  the 
summit  of  the  pile;  and  to  make  matters  worse  my  hat  had  gone 
through,  and  the  machine  was  mercilessly  sifting  chafif  on  my 
bare  head  and  down  my  neck.  Mouth,  eyes,  and  ears  were  full 
of  it.  After  an  interval  of  struggling  that  seemed  an  eternity, 
and  a  horrible  feeling  of  suffocation  that  filled  me  with  gloom 
and  black  despair,  I  at  last  succeeded  in  getting  up  on  the  barn 
floor.     How  I  ever  did  it  I  cannot  tell  to  this  dav.     On  reaching 
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the  rioor.  the  first  sight  that  met  my  bewildered  gaze  was  that 
of  my  guide.,  who,  utterly  unable  to  stand,  had  sat  down  on  the 
l)arn  floor  to  laugh.  He  had  laughed  till  the  operation  was 
actually  painful.  Rising,  and  still  holding  his  sides,  he  came 
forward  and  tried  to  apologize  for  not  having  informed  me  of 
the  presence  of  the  hole,  but  a  fit  of  laughter  again  supervening^ 
he  had  to  leave  me  and  have  it  out.  I  then  went  round  the  barn 
to  look  up  my  hat  in  the  basement  below,  and  there  lying  on  his 
back  in  the  chafi^  was  another  individual,  indulging  in  more  than 
moderate  merriment,  who  had  been  an  eye-witness  of  my  frantic 
struggles  from  below.  I  learned  afterwards  that  at  the  supper 
table  the  wildest  of  hilarity  prevailed  as  these  fellows  graphically 
described  what  they  had  been  eye-witnesses  of. 

I  desire  in  closing  to  express  the  regret  I  feel  that  through 
neglect  on  the  part  of  the  older  members  of  our  profession  vast 
.stores  of  interesting  experiences  have  been  allowed  to  slip  from 
us  and  fade  away  into  the  insatiable  past.  Our  surveyors  have 
passed  to  and  fro  in  the  land,  doing  well  their  work:  but  how 
little  of  their  inner  lives  has  been  revealed  to  us!  They  have 
staked  out  their  boundaries,  and  left  their  technical  records  in 
description  thereof,  but  how  little  they  have  told  us  of  the  real 
lines  of  life  that  they  ran,  and  of  the  "  Blazed  Trees  "  that  stud 
the  way.  I  would,  therefore,  earnestly  urge  every  land  surveyor 
to  pause  once  in  a  while  and  take  a  backward  look  over  the  line 
of  life  that  he  has  been  running,  noting  well  the  "  Blazed  Trees.'* 
and  making  a  record  thereof,  that  may  be  handed  down  to  his 
succes.sors,  knowing  well  that  such  records  wilt  be  appreciated 
by  them  as  something  of  j^aramount  imj)ortance  and  interest. 


DISCUSSION. 


Mr.  Xiven — When  I  saw  the  paper.  "Blazed  Trees."  on  the 
programme  1  expected  to  hear  a  difl'erent  paper.  However,  it 
has  been  very  interesting  and  amusing.  With  reference  to  the 
principal  character.  Mr.  Wheelock  I  may  say  that  I  met  him 
many  years  ago;  in  fact,  the  first  year  I  was  a  pupil  with  Mr. 
Passmore,  Mr.  Wheelock  had  not  been  out  long  from  Ireland,  and 
I  remember  him  as  a  very  genial  kind  of  man;  in  fact,  the  pupils 
in  the  ofifice  were  always  very  glad  to  see  him.  He  always  car- 
ried with  him  an  innnense  big  transit  with  two  telescopes:    and 
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he  would  always  say  that  he  never  felt  right  unless  he  had  it  on 
his  back.  1  know  Mr.  W'heelock  was  in  Orangeville  as  long  ago- 
as  1857,  and  he  remained  there  until  his  death.  1  saw  him  four 
or  hvCiVears  ago.     1  remember  him  very  well. 

The  President — This  contribution  to  our  Proceedings,  gentle- 
men, I  am  sure,  will  be  a  very  charming  one  to  have  printed  in 
our  Report.  We  w-ere  not  aware  that  we  had  a  member  with, 
such  literary  attainments  as  our  friend,  Mr.  Davis,  and  I  hope 
he  will  be  able  to  turn  them  to  good  account  in  the  future.  I 
shall  be  glad  to  receive  a  motion  of  a  vote  of  thanks  to  Mr.  Davis 
for  the  paper,  which  is  of  more  than  ordinary  interest. 

Mr.  Niven — I  move  that  a  vote  of  thanks  be  given  to  Mr. 
Davis  for  his  paper.  It  is  a  little  out  of  the  general  run  of  sur- 
veying papers,  but  it  is  very  interesting  all  the  same. 

Mr.  H.  H.  Gibson — 1  take  great  pleasure  in  seconding  this 
motion.  I  was  thinking  while  it  was  being  read  that  it  might  be 
a  continuation  of  my  paper — it  follows  so  much  on  the  same  lines;, 
but  he  entered  into  somewhat  different  details  from  what  I  did. 

Mr.  Davis — I  am  sure  I  feel  very  thankful,  gentlemen,  for 
the  flattering  vote  of  thanks  you  have  accorded  me.  The  only 
object  I  had  in  writing  this  paper  was  to  give  information,  and. 
if  possible,  draw  out  some  more  papers  of  this  class.  There  is- 
nothing  that  is  so  interesting  to  the  average  indi\idual  as  remin- 
iscences that  are  met  with  in  practice;  and  who  is  there  who  has 
a  more  general  round  of  interesting  experiences  than  the  sur- 
veyor. Thev  meet  people  under  all  phases  of  existence,  and  they 
have  opportunities  of  observing  life  in  a  variety  of  ways  that 
ordinary  men  have  not,  and  yet  how  little  we  hear  of  these- 
experiences. 
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{This  Association  is  not  responsible  as  a  body  for  the  opinions  expressed  in  its    Papers 
by  Authors.] 

MINING  REGULATIONS  (YUKON;. 

Bv  T.   FAWCETT. 


Mr.  Fawcett  prefaced  the  reading  of  his  paper  by  saying  that: 
■*  If  this  paper  had  been  read  a  year  and  a  half  ago  it  would  have 
been  more  interesting  than  now;  but  as  some  of  the  gentlemen 
present  were  there  last  season  they  will  understand  the  points  I 
have  mentioned  on  the  work  of  the  surveyor. 

Mr.  President  and  Gentlemen, — In  bringing  this  paper  before 
you  I  do  so  with  some  hesitation,  because  it  may  not  seem 
judicious  to  publicly  point  out  or  criticize  measures  and  laws 
which  have  been  recommended  by  other  members  of  this  Asso- 
ciation, members  of  high  standing,  whose  opinions  are  taken 
almost  as  authority,  not  only  in  many  questions  of  law,  but  also 
in  questions  which  are  more  particularly  interesting  to  the 
surveyor. 

It  became  necessary  for  the  writer,  when  appointed  to  the 
office  of  Gold  Commissioner  of  the  Yukon  territory  three  years 
ago,  to  make  a  particular  study  of  the  regulations  governing 
placer  mining  in  that  country.  The  regulations  which  had  been 
adopted  by  order-in-council  to  govern  the  disposal  of  mineral 
lancls  in  the  Xorth-West  Territories  had  previous  to  that  time 
been  amended  in  the  direction  of  allowing  a  larger  claim  in  the 
Yukon  Territory  than  was  allowable  in  the  North-West;  the 
other  sections  remained  the  same.  In  the  spring  of  1897  a  code 
of  laws  was  drawn  up  and  adopted  for  the  Yukon  territory,  which 
contained  little  more  than  an  abridgement  of  those  which  had 
been  in  force  before.  It  was  early  seen  that  there  was  difficulty 
ahead  of  the  surveyor  who  might  be  called  upon  to  survey  the 
creek  or  gulch  claims  which  at  that  time  were  defined  as 
extending  500  feet  in  the  general  direction  of  the  stream,  and 
from  base  to  base  of  hill.  The  wording  seems  simple  enough, 
and  in  some  places  there  is  no  difficulty  in  coming  to  an  agree- 
ment, as  to  where  the  base  of  the  hill  would  be,  but  in  other  cases 
it  is  not  so  simple;    perhaps  no  two  of  us  would  agree  on  the 
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same  point.  The  rise  in  places  was  so  gradual  that  it  would 
require  a  level  to  show  that  there  was  a  rise,  and  in  others  there 
might  be  a  tiat,  miles  in  extent.  Under  these  regulations  claims 
might  extend  to  an  indefinite  distance  at  right  angles  to  the 
general  direction  of  the  stream  if  no  hill  came  in  the  way  to  limit 
them.  In  the  regulations  which  were  authorized  bv  Parliament 
in  January,  189^;,  this  defect  was  remedied  by  limiting  the  claims 
to  1 ,000  feet  from  the  centre  of  the  stream  where  the  distance  to 
the  base  of  the  hill  exceeded  i.ooo  feet.  Th^re  had  been  some 
five  thousand  claims  registered  under  the  other  regulations 
before  this  change  became  the  law.  In  returning  to  this  "base 
of  hill"  question.  Dominion  Land  Surveyor  Ogilvie,  when  sur- 
veying claims  on  Bonanza  and  Eldorado  creeks  in  the  winter  of 
1897  recognized  the  fact  that  there  was  something  more  required 
before  a  surveyor  could  put  down  his  stakes  and  say,  "Here  is 
the  boundary  between  the  creek  and  hill  claims."  He  set  out 
stakes  at  rieht  angles  to  his  traverse  line,  but  he  did  not  pretend 
to  place  them  so  as  to  limit  the  width  of  the  claims.  This  was 
evidenced  by  the  fact  that  the  stakes  were  often  a  considerable 
distance  up  the  hill  sides,  and  were  only  set  for  alignment  across 
the  valley.  At  the  time  I  arrived  in  Dawson  in  the  spring  of 
1897.  there  were  a  good  many  cases  of  dispute  where  men  were 
locating  claims  on  the  hill  sides,  and  trespassing  on  what  the 
owners  of  creek  claims  adjoining,  thought  vwas  their  ground.  It 
was  a  daily  event  to  be  waited  upon  by  a  deputation  or  by  single 
miners  seeking  injunctions  to  stop  others  from  prospecting  on 
ground  which  they  claimed.  Mr.  Ogilvie,  who  had  disciissed 
this  question  with  some  of  the  British  Columbia  miners,  arrived 
at  the  conclusion  that  a  certain  rise  of  the  bed  rock  should  form 
the  boundary,  and  announced  his  intention  of  recommending  a 
change  in  the  mining  regulations,  substituting  this  provision 
instead  of  the  clause.  "  from  base  to  base  of  hill."  I  fore.saw 
trouble  ahead  if  this  change  should  be  adopted,  and  immediately 
wrote  to  the  Department,  expressing  my  objections  to  the 
change,  and  recommenfling  instead  that  the  claims  be  made  a 
definite  size — .square  would  probably  be  the  best;  and  let  the 
boundaries  be  governed  by  the  stakes  at  the  corners.  .'\ny  one 
familiar  with  conditions  in  that  country  would  tell  you  that  if 
this  had  been  done  a  fortune  would  have  been  saved  to  many 
a  man.  who  has  been  ruined  through  litigation.  In  the  regula- 
tions, which  were  adopted  l)y  order-in-council,  January  18.  1898. 
.*^('(tinn   10  reads  as  follows: 
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"A  creek  or  gulch  claim  shall  be  250  feet  long,  measured  in 
the  general  direction  of  the  creek  or  gulch.  The  boundaries  of 
the  claim  which  run  in  the  general  direction  of  the  creek  or 
gulch  shall  be  lines  along  bed  or  rim  rock,  three  feet  higher  than 
the  rim  or  edge  of  the  creek,  or  the  lowest  general  level  of  the 
gulch  within  the  claim,  so  drawn  or  marked  as  to  be  at  every 
point  three  feet  above  the  rim  or  edge  of  the  creek,  or  the  lowest 
general  level  of  the  gulch,  opposite  to  it  at  right  angles  to  the 
general  direction  of  the  claim  for  its  length,  but  such  bound- 
aries shall  not  in  any  case  exceed  1,000  feet  on  each  side  of  the 
centre  of  the  stream  or  gulch.     (See  Diagram  No.  i.) 

On  turnijig  to  that  diagram  we  find  the  rim  rock  coming 
out    at    the    edge    of    the  ,  water,    while    the    surface    of    the 
ground     is     not     shown     at     all.       There     are     cases     where 
an    outcrop    of    rock    is    found    at  ..  the    creek    as   shown    in    the 
diagram,  but  in  nine  cases  out  of  ten  the  rock  is  anywhere  from 
fifteen  to  two  hundred  feet  beneath  the  surface  of  the  ground, 
and  many  feet  beneath  the  present    creek    channel,  and  a  true 
cross  section  would  appear  as  shown  in  diagram  No.  2.     Taking 
the  wording  of  the  definition  and  Diagram  No.  i  together,  it  is 
shown  to  be  ambiguous.    \\  hen  the  writer  received  notice  of  this 
change  in  the  mining  regulations,  and  not  wishing  to  act  alto- 
g'ether  on  his  own  ideas  as  to  the  meaning  of  the  term,  "'rim  of 
the  creek,"   he  called  on   Col.   Bowie  an  eminent  authority  on 
placer  mining,  at  that  time  a  resident  of  Dawson,  and  submitted 
the  problem  to  him.     Col.  Bowie's  definition  of,  "The  rim  of  the 
creek,"  was  the  boundary  of  the  creek  channel,  either  above  or 
beneath  the  surface  of  the  earth,  where  the  bed  or  rim  rock  had 
been  broken  or  worn  away."     A  similar  explanation  was  given 
by  1^1  r.  Alfred  Tregidgo,  another  mining  engineer,  to  whom  I 
submitted  the  same  problem..     These  definitions  coincided  with 
my  own  ideas  as  to  the  intention  of  the  clause  as  shown  by  the 
diagram.     I,  therefore,  accepted  that  as  the  true  meaning,  and 
instructed  the  mining  inspectors  and  all  other  inquirers  accord- 
ingly; and  that  became  the  accepted  interpretation  until  the  fall 
of  1898,  when,  upon  Commissioner  Ogilvie's  arrival  at  Dawson, 
he    informed    us    that    this    was    not    the    meaning    of    the    Act; 
that  the  boundary  intended  was  where  a  horizontal    plane  pro- 
duced from  the  creek  would  intersect  the  bed  rock  three  feet 
higher  than  the  rim  of  the  present  creek  channel.     The  boun- 
dary, which  would  be  determined  according  to  the  two  defini- 
tions, is  illustrated  in  my  Fig.  2. 
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One  objection  1  raised  to  the  first  definition  was  that  three 
feet  of  a  rise  was  not  sufficient  to  make  allowance  for  ordinary 
undulations  and  natural  irregularities  of  the  bed  rock,  as  these 
vary  on  the  bed  rock  about  the  same  as  the  surface  of  the  ground. 
It  was  my  explaining  this  to  Commissioner  Ugilvie  which 
brought  to  his  attention  this  ambiguity  in  that  portion  of 
the  mining  regulations,  and  he  proposed  having  the  defect 
remedied  by  having  the  diagrams  changed  so  as  to  show  the 
horizontal  plane  extended  from  points  three  feet  above  the  edge 
of  the  present  channel  of  the  creek. 

If  this  provision  for  overcoming  the  difficulty  were 
applicable  there  would  still  be  the  undetermined  problem,  viz., 
the  finding  of  the  exact  rim  or  edge  of  the  creek.  The  edge  of 
the  water  is  seldom,  if  ever,  at  the  same  exact  altitude  for  two 
days  in  succession.  The  limit  of  vegetation  differs  at  every  point 
along  the  creek,  and  is  not  the  same  on  both  sides  of  the  creek. 
The  surface  through  which  ihe  stream  has  c,ut  its  channel  is 
undulating,  so  that  the  "rim  of  the  creek"  under  the  latter  defini- 
tion is  quite  as  indefinite  a  term  as  the  "base  of  the  hill,"  as  it 
appeared  in  the  section  which  this  clause  was  intended  to  amend. 
In  conversation  with  miners,  who  spoke  of  the  rising  of  bed 
rock  as  the  true  base  of  the  hill,  I  found  that  they  did  not 
generally  understand  that  the  bed  rock  must  rise  to  a  point  above 
the  present  channel  of  the  creek,  but  that  it  must  rise  to  a  plane 
higher  than  the  bed  rock  underneath  the  flat.  Had  the  law  al- 
lowed say  seven  feet  or  sufficient  to  overcome  the  natural  undu- 
lations of  an  elevation  above  the  rocky  rim  of  the  creek,  there 
would  have  been  little  objection  on  the  part  of  the  miner.  There 
still  remains  the  indeterminate  nature  of  the  problem,  viz.,  the 
impossibility  of  any  engineer,  however  well  qualified  he  may  be, 
determining  the  elevation  of  the  bed  rock  from  the  surface  of  the 
ground,  when  bed  rock  is  anywhere  from  fifteen  feet  to  tw^o  hun- 
dred feet  beneath  the  surface  of  the  ground,  and  of  marking  the 
boundary  on  the  surface. 

While  in  the  ^'ukon  territory  I  recommended  some  amend- 
ments to  be  substituted  for  these  unworkable  clauses,  to  overcome 
as  far  as  possible  the  mischief  worked  by  them,  but  mv  recom- 
mendations were  not  wanted,  i.e..  they  were  not  approved  by 
Commissioner  Ogilvie,  and  as  I  did  not  return  to  the  Yukon  to 
survey  the  boundaries  of  mining  claims.  I  left  the  matter  for 
those  on  the  ground  to  fight  out  as  best  they  could.  A  prom- 
inent British  capitalist  who  returned  from  Dawson  without  pur- 
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chasing  claims  for  parties  who  employed  him  said,  that  to  pur- 
chase a  claim  was  purchasing  a  lawsuit,  and  he  certainly  was  not 
far  astray. 

Another  source  of  htigation  arose  through  substituting  the 
Regulations  approved  by  Order-in-CouncJl  on  the  2ist  March, 
1898,  for  those  bearing  date  of  9th  November,  1889,  referred  to 
in  Section  40  of  the  Regulations  governing  placer  mining.  Sec. 
14  of  the  last  named  read  as  follows:  "When  there  are  two  or 
more  applicants  for  any  mining  location,  no  one  of  whom  is  the 
original  discoverer  or  his  assignee,  the  Minister  of  the  Interior, 
if  he  sees  lit  to  dispose  of  the  location,  shall  invite  their  com- 
petitive tender,  or  shall  put  it  up  for  pubHc  tender  or  auction 
as  he  may  deem  expedient.  To  show  how  useful  that  Section 
might  become  I  will  refer  to  the  conditions  which  prevailed 
in  the  month  of  September,  1898,  at  which  time  claims  which 
had  not  been  worked  in  accordance  with  the  mining  regulations, 
were  thrown  open  for  re-location.  During  that  month,  upwards 
of  one  thousand  applications  w^ere  received  together  with  the 
entrance  fees,  and  placed  on  file.  For  the  majority  of  the  claims 
there  were  several  applicants,  and  the  leases  couldn't  be  granted 
until  these  several  applicants  appeared  together  with  their  wit- 
nesses before  the  Gold  Commissioner  and  obtained  a  hearing, 
W'hich  sometimes  extended  over  two  or  three  days.  Had  the 
section  which  I  have  quoted,  from  the  former  regulations  been 
still  in  force,  how  quickly  and  easily  all  these  cases  could  have 
been  adjusted.  The  applicants  offering  the  largest  amount  would 
have  got  the  claim,  while  the  other  applicants  would  have  had 
their  money  returned  to  them,  and  could  have  gone  and  sought 
a  claim  elsewhere.  Up  to  last  fall  those  cases  had  not  all  been 
disposed  of.  but  to  prevent  trouble  in  that  direction  in  future, 
the  regulations  were  so  amended  that  now  all  unrepresented 
claims  revert  to  the  crown  and  are  not  now  available  for  settle- 
ment as  mineral  lands.  In  the  case  of  fractions,  the  revoked 
section  would  have  been  most  useful.  All  fractions,  since  the 
summer  of  1898.  have  been  held  as  alternate  claims  for  the 
crown. 

It  would  be  in  the  interest  of  both  the  miner  and  the  crown, 
that  some  provision  be  made  for  disposing  of, these  fractions 
with  as  little  delay  as  possible,  after  it, had  been  ascertained  that 
they  have  a  real  existence.  I  may  here  state  that  in  the  early 
history  of  the  camps,  many  certificates  were  granted  for  frac- 
tional claims,  which  after  the  measurement  of  the  original  claims, 
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were  found  to  have  no  real  existence.  Those  who  had  been  grant- 
ed certificates  either  made  a  mistaken  affidavit  through  their  inabil- 
itv  to  measure  accurately,  or  purposely  perjured  themselves  for 
the  purpose  of  obtaining  a  certificate  to  sell,  and  cheat  some- 
one out  of  their  money.  In  granting  certificates  for  these  frac- 
tional claims  we  usually  required  not  only  the  affidavit  of  the 
.applicant  himself,  but  also  of  the  man  who  assisted  the  appli- 
cant to  measure  the  claim.  These  certificates,  supposed  to  repre- 
sent claims,  were  many  of  them  sold,  and  some  of  them  for 
large  amounts,  and  in  some  cases  the  purchasers  found  they 
had  been  swindled.  Early  in  the  spring  of  1898,  1  refused  to 
grant  any  more  certificates  for  fractions  unless  the  application 
was  accompanied  by  a  surveyor's  certificate,  and  a  sketch  show- 
ing the  measurements  of  the  claim,  and  I  recommended  at  the 
same  time  that  fractions  be  held  for  the  crown,  that  a  double 
benefit  might   result  therefrom. 

I'^irst — Purchasers  would  be  protected  against  purchasing 
fractional  claims  which  might  be  found  to  be  non-existent. 
Second — The  fractions  which  did  exist,  if  sold,  would 
pay  the  cost  of  the  survey,  which  in  that  country  would  other- 
Avise  demand  a  large  appropriation — the  expense  being  at  least 
three  times  as  great  as  it  would  be  to  survey  and  lay  out  claims 
on  vacant  ground,  owing  to  the  length  of  time  which  would 
necessarily  be  consumed  in  searching  for  original  stakes,  taking 
evidence,  examining  records,  etc.  The  additional  cost  of  sur- 
veying claims  already  recorded,  in  many  cases,  overlapping 
each  other  and  irregular  in  shape,  is  the  problem  which  the  sur- 
veyor has  to  face.  I  will  here  note  my  reasons  for  urging  that 
provision  should  be  made  for  the  early  disposal  of  fractional 
claims.  In  many  places  where  fractions  are  found  the  original 
claims  of  which  they  formed  a  part  are  being  worked  as  well  as  the 
claims  adjoining  them,  and  as  operations  are  carried  on  far 
beneath  the  surface  (jf  the  ground,  it  is  the  easiest  thing  imagin- 
able for  those  fractions  to  be  undermined,  in  fact  it  would  be 
a  matter  for  surprise  if  they  were  not  worked  out  bv  adjoining 
claimants.  As  to  (juestion  of  value,  the  fractions  would  be  worth 
more  to  owners  of  adjoining  claims  than  to  anv  -one  else, 
because  when  working  out  the  claim,  the  fraction  could  be 
worked  out  without  the  extra  cost  of  opening  up  the  ground, 
together  with  the  exj)ense  for  dams,  sluice  boxes,  transport, 
etc..  all  of  which  would  be  unnecessary  if  the  fraction  were  worked 
out   in  conjunction   with   one  of  the  adjoining  claims.     As   the 
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creek  claims  between  Upper  and  Lower  Discovery  on  Dominion 
Creek  are  being  worked  this  winter  extensively,  and  a  list  of 
the  fractional  claims  had  been  made  out  and  advertised  for  sale 
by  the  Department — I  am  sure  the  purchasers  of  these  fractions 
will  be  somewhat  interested  in  this  part  of  my  paper — of  those 
fractions  particularly  which  have  not  been  acquired  by  the  own- 
ers of  adjoining  claims. 

When  the  regulation  reserving  alternate  blocks  of  ten  claims 
to  the  crown  reached  Dawson,  I  saw  the  necessity  of  adopting 
a  rule  for  the  guidance  of  those  seeking  claims,  that  they  might 
know  where  to  stake.     The  instructions  given  to  prospectors, 
miners,   mining  recorders  and  others  were,  that  the  discovery 
claim  whether  a  single  or  double  claim  should  count  as  one  and 
be  numbered  (o).     That  this  claim  and  nine  claims  above  dis- 
covery would  be  open  for  staking  by  the  people,  while  the  first 
block  of  ten  claims  below  would  be  reserved  for  the  crown.    This 
gave  uniformity  in  numbering,  the  same  numbers  belonging  to 
government  blocks,  whether  they  begin  at  the  mouth  of  a  stream 
or  some  distance  up,  while  measuring  up  stream.     These  instruc- 
tions were  made  public  through  posting  up  notices,  and  pub- 
hshing  in  the  local  papers,  also  in  a  small  directory  published 
as  a  private  enterprise,  which  contained  also,  all  the  local  rul- 
ings regarding  representation  and  other  matters  pertaining  to 
mining.     There  was  a  great  deal  to  be  said  in  reference  to  the 
law  as  it  applied  to  the  representation  of  claims,  but  as  that 
part  has  been   changed   entirely,  and   provision  made   whereby 
a  man  may  pay  a  sum  of  money  at  the  recorder's  office  in  lieu 
of  representation,  and  the  claims  not  being  open  for  re-location 
by  the  public,  I  need  not  say  any  more  on  this  subject  except 
that  if  the  amendment  had  been  made  a  year  and  a  haff  earlier, 
that  feeling  of  distrust  in  reference  to  title  which  has  hindered 
investment  of  capital  to  a  considerable  extent,  would  have  been 
prevented.     Where  the  land  will  never  be  valuable  for  anything 
except  the  mineral  which  it  contains,  and  will  be  valueless  and 
deserted  as  soon  as  the  metal  has  been  extracted,  it  would,  I 
think,  be  for  the  benefit  of  the  country,  and  aid  in  its  develop- 
ment, if  the  same  sort  of  title  could  be  granted  to  placer  ground 
as   that   granted   for   mineral   lands   containing   rock   in    places. 
Such  a  title  for  valuable  property  would  command  a  good  figure.. 
The  limitation  contained  in  Section  22,  which  reads:    "A  claim- 
shall  be  recavded  with  the  mining  recorder  in  whose  district  it 
is   situated  within   ten   days  after  the   location   thereof,   if  it  is 


I06  ASSOCIATION    OF    ONTARIO    LAXD    SURVEYORS. 

located  within  ten  miles  of  the  mining  recorder's  office,"  is  not 
an  improvement  on  the  former  Regulations,  which  allowed  sixty 
days  after  staking  for  the  purpose  of  prospecting  a  claim  to 
ascertain  if  it  would  be  worth  recording.  If  the  word  "pre- 
empted" were  substituted  for  the  word  "recorded"  in  the  first 
line  of  the  section,  it  would  give  general  satisfaction.  1  am  not 
acquainted  with  any  creek  in  the  vicinity  of  Dawson  where  two 
men  could  sink  a  shaft  to  bed  rock  in  ten  days.  The  average 
length  of  time  for  sinking  a  shaft  to.'bed  rock  would  be  a  month, 
and  it  often  becomes  necessary  to  sink  three  or  four  shafts  before 
it  can  be  ascertained  whether  the  claim  will  be  worth  record- 
ing. Any  man  who  values  his  rights  and  intends  to  mine,  don't 
want  to  throw  it  away  on  a  valueless  piece  of  ground,  and  it  is 
scarcely  treating  him  with  ordinary  fairness  to  compel  him  to 
do  so.  The  man  who  simply  locates  a  claim,  and  procures  a 
certificate  for  the  purpose  of  selling,  does  not  care  to  prospect, 
he  merely  sells  for  as  'high  a  figure  as  he  can  get.  If  a  man  were 
acquired  to  have  his  claim  noted  at  the  office  for  preemption  for 
the  purpose  of  protecting  his  right  until  he  could  do  the  neces- 
sary prospecting,  he  would  not  be  required  to  sacrifice  his  right 
Avithout  knowing  whether  his  claim  contained  mineral  or  was 
-worthless.  The  entrance  fee  might  be  collected  when  the  applica- 
tion for  pre-emption  was  made,  or  otherwise,  a  regular  fee  for  re- 
cording pre-emptions  might  be  charged,  as  well  as  a  fee  for  record- 
ing abandonment  of  these  if  the  claim  was  not  deemed  worth 
liolding.  Miners  with  whom  I  discoursed  on  the  alcove  subject 
have  said,  they  would  much  rather  pay  the  fifteen  dollars'  fee,  for 
the  privilege  of  prospecting,  and  lose  it,  than  record  a  claim 
■which  turned  out  to  be  worthless.  There  are  many  other  points 
in  connection  with  the  mining  regulations  which  might  be  dis- 
cussed with  j)rofit,  but  my  paper  is  already  quite  lengthy  enough, 
and  I  trust  will  have  some  interest  for  the  members  of  this  Asso- 
ciation. 


DISCUSSIO.V. 


The  President — We  begin  to  understand  ,some  of  the  diffi- 
culties of  the  officials  in  that  distant  country  after  listening  to 
th.is  paper.  It  will  be  a  valuable  contribution  to  our  annual 
report.  No  doubt  many  of  you  will  remember  that  a  vear  ago. 
Avhcn  Mr.  Ogilvie  contributed  a  i)aper  on  the  ^'ukon,  at  that  time 
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very  little  was  known  about  the  country,  and  there  was  very  little 
attention  paid  to  it.  But  it  has  been  a  source  of  great  satis- 
faction to  us  to  know  that  our  Proceedings  contained  the  first 
account  of  that  wonderful  land  of  gold. 

]\Ir.  E.  Bolton — I  accompanied  Mr.  Fawcett  in  the  summer 
of  1897,  and  I  can  say  that  he  is  perfectly  correct  in  everything 
he  says;  the  conditions  of  the  country  were  so  different  from  any 
other  place.  He  has  put  some  of  the  facts  in  very  good  shape, 
and  very  plainly. 

]\Ir.  Sankey — In  listening  to  the  paper  it  occurred  to  me  that 
unless  one  was  very  well  versed  it  was  rather  hard  to  follow. 
In  the  first  place,  I  am  ignorant  as  to  whether  the  claims  arc 
first  to  be  certified  by  the  surveyor;  and  I  assume  that  this  is 
possible  from  the  occurrence  of  the  fractional  sections  or  portions. 
Perhaps  ^Ir.  Fawcett  will  be  kind  enough  to  give  an  explanation, 
that  we  may  know  not  only  for  ourselves,  but  that  it  may  also 
be  put  into  the  Report,  for  many  people  who  read  our  Reports 
do  not  belong  to  Ontario  at  all. 

]Mr.  Fawcett — The  claims  of  that  country  are  all  staked  and 
recorded  long  before  any  surveyor  is  on  the  ground. 

Mr.  Sankey — Did  the  fractions  occur  from  the  survey  made? 

]\Ir.  Fawcett — Yes.  In  the  first  place  when  Air.  Ogilvie  went 
lip  to  survey,  the  people  were  disputing  over  their  ground.  He 
measured  the  claims,  and  after  measuring  off  the  claims  all 
exceeding  500  feet  was  cut  oft",  and  that  was  a  fraction.  He  cut 
off  the  fraction,  and  just  allowed  500  feet. 

]\Ir.  Sankey — \Miat  happened  in  the  case  of  the  work  being 
done  on  the  fractional  part? 

Mr.  Fawcett — That  is  where  the  people  have  no  certainty, 
they  have  no  way  of  knowing  that  their  fraction  has  not  already 
been  worked  out. 

Mr.  Aylesworth — I  move  that  ]\Ir.  Fawcett's  paper  be  received 
and  printed  in  the  Proceedings,  and  that  the  thanks  of  the  Asso- 
ciation be  tendered  to  Mr.  Fawcett. 

Mr.  Ross — I  second  that. 

Mr.  Bolton,  Sr. — I  think,  as  far  as  I  am  concerned,  I  know 
what  difficulties  there  are,  but  I  would  not  wish  to  place  all  the 
knotty  questions  before  this  Association.  The  only  way  that 
you  can  appreciate  that  kind  of  thing  is  to  go  there.  I  know 
all  I  want  to  know  about  that,  and  I  do  not    think  it  would  be 
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very  instructive  to  the  members  of  the  Association  unless  they 
had  something  to  do  in  the  survey  of  the  country.  In  what  Mr. 
Fawcett  has  said  he  has  explained  the  whole  matter  thoroughly, 
and  I  think  that  any  comments  on  my  part  would  be  useless.  I 
am  satisfied  that  the  present  mining  regulations  are  not  just 
exactly  what  they  should  be.  I  think  that  what  Mr.  Fawcett 
says  about  them  is  practically  right.  The  difficulties  set  forth 
in  Mr.  Fawcett's  paper  are  very  striking.  It  is  a  very  hard  mat- 
ter to  say  what  the  mining  regulations  of  that  country  are. 
There  are  just  as  many  different  kinds  of  humanity  in  that 
country  as  you  will  find  anywhere,  and  it  is  a  pretty  hard  matter 
to  make  laws  that  will  govern  every  case.  During  the  two  sum- 
mers I  was  there  I  found  a  great  many  difficulties  in  satisfying 
the  laws  in  making  surveys.  The  laws  in  a  good  many  places, 
so  far  as  the  creek  claims  are  concerned,  are  very  indefinite, 
and  especially  that  one  in  reference  to  the  boundary  between  the 
creek  claim  and  the  hillside  claim.  That  is  a  matter  that  I  think 
every  survevor  in  that  country  feels  a  difficulty  in  determining, 
and  it  is  for  this  reason  that  there  has  been  a  great  deal  of  money 
spent  in  litigation.  I  do  not  think  it  is  necessary  for  me  to  say 
anything  more  on  the  subject  at  present  unless  some  member 
would  like  to  ask  questions.     Motion  carried. 
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E.  D.  BOLTON. 


On  :\Iay  6,  1899,  I  left  Toronto  via  the  C.  P.  R.  for  the 
Yukon  to  act  as  assistant  to  Mr.  Thos.  Fawcett,  D.L.S.,  gold 
commissioner  for  the  district,  arriving  at  Vancouver  on  the  loth 
day  of  ]\Iay.  The  following  day  I  took  the  boat  to  Victoria, 
Avhere  I  found  Mr.  Fawcett  and  party  busily  engaged  completing 
our  outfit  for  the  journey.  On  ]\Iay  15th  we  sailed  on  the  steamer 
"City  of  Topeka '■  for  Juneau,  arriving  there  on  May  i8th. 
Juneau  has  a  population  of  about  2.500,  and  is  situated  on  an 
Island  at  the  mouth  of  the  Lynn  canal.  While  there  we  visited 
Douglas  Island,  on  which  is  situated  the  Treadwell  ]\Iine,  having 
the  biggest  stamp  mill  on  the  American  continent,  some  of  the 
ore  used  not  running  $2  to  the  ton.  We  then  started  up  the 
Lynn  canal  on  a  small  steamer,  and  reached  Dyea  on  May  21st. 
Dyea  is  situated  on  the  left  arm  of  the  Lynn  canal,  the  distance 
from  Juneau  being  about  100  miles.  On  our  way  to  Dyea  we 
stopped  on  the  right  arm  of  the  canal  to  wait  for  the  tide,  this 
place  being  only  a  few  miles  from  Dyea,  where  now  is  situated 
the  town  of  Skagway,  with  a  population  of  over  4,000  people. 
When  we  landed  in  1897  the  place  was  nothing  but  a  wilderness. 
There  was  one  hut.  in  which  lived  Captain  Moore,  a  pioneer, 
who  then  laid  claim  to  a  portion  of  the  land.  After  landing  at 
Dyea  on  May  24th,  we  commenced  packing  our  outfit,  which 
consisted  of  kit-bags,  provisions  and  surveying  instruments.  We 
tracked  part  of  our  outfit  in  boats  and  canoes  five  miles  up  the 
Dvea  River,  the  remainder  being  taken  in  a  waggon.  From 
here  we  packed  our  outfit,  including  two  canoes,  to  the  summit 
of  the  coast  range,  over  the  Chilkoot  pass,  and  in  doing  so  had 
considerable  difificulty. 

There  is  a  good  sized  glacier  on  the  left  of  the  trail,  about 
two  miles  below  the  summit,  and  while  there  we  could  see  large 
pieces  of  ice  breaking  off  of  it,  which  sounded  like  thunder  as 
thev  rolled  down  the  mountain  side.    Once  landed  at  the  summit 
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we  procured  sleighs,  and  sledded  our  outfit  down  the  pass,  a 
tHstance  of  about  six  miles,  to  within  about  two  miles  of  Lake 
Linderman.  Across  this  two  miles  we  packed  our  outfit,  and 
landed  it  at  the  head  of  the  lake  on  June  7th.  We  then  trans- 
ported across  the  lake  in  boats  and  canoes,  it  being  -about  four 
miles.  We  then  packed  three-quarters  of  a  mile  across  the  port- 
age to  the  road  to  lake  Bennet.  While  at  Linderman  Mr.  Faw- 
cett,  in  company  with  one  man  left  for  Dawson,  arriving  there 
about  June  i6th. 

At  Bennett  and  Linderman,  and  scattered  along  the  portage 
between  the  lakes,  there  were  about  1,000  people,  building  boats 
and  getting  ready  to  go  down  the  river,  their  tents  scattered 
all  over  the  place.  About  a  mile  from  Bennett  there  was  a  saw- 
inill.  where  we  procured  a  boat  twenty-three  feet  long,  made  of 
three-eighth  inch  spruce,  spruce  being  the  only  available  timber 
there,  and  found  up  to  about  fourteen  inches  in  diameter.  The 
small  price  paid  for  the  boat  was  $75.  We  then  loaded  our  outfit 
in  it  and  a  Peterborough  canoe,  and  on  June  12th  started  for  the 
gold  fields.  The  trip  down  the  river  is  delightful  as  soon  as  you 
get  across  the  lakes  and  into  the  river.  The  paddling  of  a  canoe 
is  not  so  hard,  as  the  strong  current  carries  one  right  along,  the 
current  in  some  places  being  five  miles  an  hour.  We  arrived  at 
Fort  Selkirk  on  June  22nd,  and  there  found  instructions  to  com- 
plete some  surveys  which  had  been  commenced  by  Mr.  \\"illiam 
Ogilvie,  D.L.S.,  Mr.  James  Gibbon,  D.L.S.,  being  in  charge  of 
the  survey.  W^e  laid  out  at  this  point  over  1,000  acres,  including 
forty  acres  for  a  Government  reserve.  Fort  Selkirk  is  the  best 
situation  fofr  a  town  site  of  any  place  on  the  river,  and  is  180  miles 
above  Dawson.  There  are  a  number  of  Indians  here,  and  also  a 
trading  store,  owned  at  that  time  by  Messrs.  Harper  and  Ladue, 
an  Englishman.  Wm.  Pitt  by  name,  being  in  charge,  who  did  all 
the  trading  with  the  Indians.  The  stock-in-trade  then  consisted 
of  eight  sacks  of  flour,  a  few  odds  and  ends  in  groceries,  a  few 
articles  of  dry  goods,  too  fox  skins,  mocassins  and  mittens,  400 
bearskins,  and  about  800  tanned  cariboo  and  moose  skins,  the 
moose  and  cariboo  being  shipped  to  Dawson  in  the  fall  for  the 
making  of  mocassins,  aufl  brought  from  ten  to  twenty  dollars 
apiece.  At  Selkirk  on  the  ist  of  Jidy  I  picked  ripe  strawberries 
in  a  hay  meadow  about  three  miles  back  of  the  fort.  T  almost 
forgot  to  mention  that  coming  down  the  river  we  did  not  run 
any  of  the  rapids  with  our  canoe.  Our  big  boat  went  safely 
through  the  Canyon  and  Five  Fingers,  and  we  portap^ed  over  the 
White  Tlrif^e  rnpids.  Cinvon  and  White  Horse  being  only  two 


PAPERS  Ri;.\D. Tin:  YUKON     COLNTRV.  HI 

and  a  half  miles  apart,  the  water  between  them  being  very  rapid 
and  dangerous.  On  Monday,  July  5th,  .we  left  Selkirk  for 
Stewart  River,  a  distance  of  no  miles,  arriving  there  the  fol- 
lowing afternoon.  We  travelled  the  distance  of  ten  miles  between 
White  River  and  Stewart  in  fifty  minutes.  At  Stewart  River  we 
made  several  surveys,  including  a  Government  reserve  of  forty 
acres.  The  land  applied  for,  both  at  Fort  Selkirk  and  Stewart 
River,  was  not  granted  to  the  applicants.  The  valley  of  the 
Yukon  in  the  months  of  June  and  July  is  lined  with  wild  flowers 
of  various  kinds;  wild  roses  grow  in  abundance.  The  most  of 
the  flowers  of  that  country  are  of  a  violet  or  purple  hue.  The 
islands  in  the  Yukon  are  thickly  wooded  in  places,  the  timber 
being  chiefly  of  spruce,  w^ith  some  small  white  birch  and  poplar. 
While  surveying  at  Stewart  River  we  came  across  some  spruce 
trees  that  would  measure  two  feet  in  diameter. 
The  varieties  of  wild  fruit  found  along  the  valley  of  the  river  are 
cranberries,  strawberries,  blue  berries,  raspberries  and  red  and 
black  currants.  On  July  17th  we  left  Stewart  River  for  Dawson, 
and  canoed  the  distance  seventy  miles  in  ten  hours,  arriving  there 
in  the  evening.  The  population  of  Dawson  when  we  arrived 
would  be  about  two  thousand.  We  camped  on  the  police  reserve, 
and  lived  in  tents  the  remainder  of  the  summer;  in  the  fall  we 
moved  into  a  snug  little  cabin  built  by  our  party.  The  Gold 
Commissioner's  office,  which  was  situated  near  the  lower  end  of 
the  town,  seemed  to  be  the  principal  place  of  attendance.  Some 
mornings  when  we  went  down  to  the  oftice  we  would  find  a  line 
of  men  from  two  to  six  deep,  reaching  from  the  oflice  to  the  bank 
of  the  river,  and  numbering  over  two  hundred,  eager  to  get  in 
and  record  their  claims.  With  regard  to  the  first  discovery  of 
gold  in  the  Klondyke,  I  may  say  that  the  gold  diggings  before 
this  were  situated  down  on  the  tributaries  of  Forty-mile  River, 
near  the  boundary  line,  and  about  fifty  miles  below  Dawson,  the 
principal  creeks  being  Miller  and  Glacier,  the  pay  dirt  running 
from  five  to  ten  cents  to  the  pan.  In  the  first  months  of  1896  a 
few  miners  found  their  way  up  the  river  to  the  Irvandik.  where 
gold  was  found  on  Bonanza,  Eldorado,  Hunker,  Gold  Bottom 
and  Last  Chance  Creek,  although  some  time  before  this  gold  was 
discovered  on  Quartz  Creek,  a  tributary  of  Indian  River.  Shortly 
after  this  the  richness  of  these  creeks  w^as  soon  known,  Eldorado 
being  the  richest,  then  Bonanza  and  Hunker.  Some  of  the  best 
claims  on  Eldorado  selling  for  $100  now  are  worth  $200,000.  As 
soon  as  Mr.  Fawcett  arrived  in  1897  he  divided  the  country  into 
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mining  divisions.  Every  creek  or  river  tiowing  into  the  Yukon 
together  with  its  tribvitaries,  comprised  a  division,  and  each  miner 
was  entitled  to  record  a  claim  in  each  division.  The  creek  claims 
at  this  time  were  500  feet  in  length,  the  discovery  claim  being 
J, 000  feet  in  length.  The  bench  claims  were  100  feet  square,  the 
same  as  in  British  Columbia.  Up  until  July,  1897,  there  were  less 
than  half  a  dozen  bench  claims  located,  being  on  Eldorado  and 
Bonanza  Creeks.  In  September,  1897,  bench  claims  took  a  jump, 
and  many  were  located  on  these  two  creeks,  and  now  bench  and 
hillside  claims  are  to  be  found  on  all  the  principal  creeks  in  the 
district:  in  some  places  on  Hunker  Creek  thejf  extend  back  from 
the  creek  a  distance  of  over  half  a  mile.  Some  of  the  richest 
claims  in  the  country  are  bench  and  hillsides.  On  French  Hill, 
situated  on  the  left  limit  of  Eldorado  Creek,  between  claims 
Nos.  17  and  13,  is  a  large  group  of  100-foot  bench  claims.  On 
May  I,  1898,  I  visited  some  of  these  claims,  and  several  of  them 
were,  with  one  rocker,  producing  about  $1,000  a  day,  the  gold 
being  coarse  and  in  nuggets,  some  weighing  over  two  ounces. 
In  1898,  when  the  new  regulations  came  into  force,  the  size  of 
creek  claims  were  cut  dow^n  to  200  feet  in  length,  although  a 
100-foot  law  before  this  was  never  put  into  force.  , Every  alternate 
ten  claims  are  reserved  for  the  Crown;  discovery  claims  being  400 
feet  in  length,  and  nine  additional  claims  above  this  are  put  on 
record,  and  then  the  ten  claims  above  and  ten  below  this  are 
reserved  for  the  Crown.  All  the  creeks  in  the  county  where  claims 
have  been  recorded  in  this  manner  have  remained  unprospected 
and  undeveloped,  for  the  reason  that  the  individual  miner  is  not 
going  to  develop  ground  for  the  benefit  of  the  Government.  The 
size  of  hillside  claims  are  in  length  250  feet,  up  and  down  stream, 
and  extending  at  right  angles  to  a  base  line  of  the  creek  1,000 
feet.  Bench  claims  are  250  feet  square,  and  are  mostly  located 
back  of  the  hillside  claims. 

With  regard  to  quartz  claims,  I  may  say  that  they  are  located 
all  over  for  a  radius  of  fifty  miles  around  Dawson,  but  as  yet 
they  have  been  found  to  be  worthless.  There  are  no  well-defined 
quartz  ledges  in  the  country,  and  no  rock  of  any  kind  found  in 
the  ]>lace.  My  opinion  is  that  the  country  at  one  time  has  been 
over-run  with  (piartz  ledges,  and  that  these  through  time  have 
worn  down,  and  the  placer  diggings  of  this  region  are  the  result 
of  these  worn-down  ledges.  Most  of  the  gold  nuggets  found  are 
mixed  with  (|uartz,  and  I  have  often  seen  in  a  gold  pan  when  the 
d^1'^t   w,-i^  l)cing    cleaned    up    over  a  cupful  of    fine    particles  of 
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quartz.  Black  sand  is  found  along  with  the  gold  dust,  some 
creeks  being  worse  than  others  for  it.  On  Dominion  Creek,  a 
tributary  of  Indian  River,  it  is  found  in  very  large  quantities. 
The  principal  creeks  on  which  good  pay  dirt  is  found  are  the 
following:  Eldorado,  Bonanza,  Hunker,  Dominion,  Sulphur, 
Gold  Run  and  Quartz  Creek. 

Concerning  hydraulic  mining,  I  may  say  that  up  to  the  hrst 
of  October  last  there  were  only  about  half  a  dozen  leases  granted 
for  hydraulic  mining  concessions  in  the  Yukon  territory,  the  first 
being  for  two  and  a  half  miles  of  ground  near  the  mouth  of 
Hunker  Creek;  the  second  being  for  ground  on  the  left  Umit  of 
Bonanza  Creek.  There  were,  last  September,  in  all,  over  fifty 
applications  in  for  hydraulic  mining  for  ground  on  the  Yukon 
River.  Irvandik  River,  Bonanza  Creek,  Eldorado  Creek,  Hunker 
Creek,  Indian  River,  Dominion  Creek,  Quartz  Creek,  Stewart 
River  and  its  tributaries,  Forty-mile  River  and  tributaries  and 
others.  There  is  plenty  of  good  ground  suitable  for  this  method 
of  mining  that  would  yield  from  tw^o  to  ten  cents  to  the  pan,  but 
the  scarcity  of  water  prevents  this  ground  from  being  worked. 
There  are  two  large  schemes  on  foot  now.  One  is  to  bring  water 
down  in  a  flume  or  ditch  from  the  head  waters  of  the  Irvandik. 
The  other  is  to  pump  water  out  of  the  Yukon  and  over  the  divide 
to  the  head  of  Eldorado  Creek;  but  I  don't  think  either  of  these 
will  be  carried  out,  as  the  cost  would  be  greater  than  the  benefits 
derived  therefrom.  Coal  is  found  along  the  Yukon  in  a  number 
of  places,  one  near  Five  Finger  Rapids,  and  several  below  Daw- 
son. On  Cole  Creek,  sixty  miles  below  Dawson,  last  summer  the 
Korth  American  Trading  and  Transportation  Company  did  con- 
siderable development  work  on  their  property.  They  shipped  to 
Dawson  over  i,ooo  tons,  to  be  sold  at  $25  a  ton.  This  coal 
seemed  to  be  very  clean,  and  w-as  reported  as  being  of  good 
qualitv.  The  Alaska  Commercial  Company  also  have  coal  loca- 
tions down  the  river,  but  the  coal  does  not  seem  to  be  of  uniform 
quality,  and  the  vein  is  too  thin  to  be  worked  to  advantage. 
According  to  recent  information,  derived  from  Dawson  through 
the  "  Toronto  Globe,"  the  Alaska  Exploration  Company  for  the 
past  six  months  have  been  tunnelling  for  coal  on  Rock  Creek, 
a  tributary  of  the  Irvandik  River,  entering  from  the  right  bank, 
about  fifteen  miles  above  its  mouth.  They  have  finally  opened 
what  they  hope  will  prove  a  permanent  seam  or  series  of  seams, 
they  have  tunnelled  800  feet,  400  feet  of  which  are  side  galleries, 
and  two  of  these  run  through  coarse  seams  seven  or  eight  feet 
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thick.  The  men  are  working  at  a  depth  of  250  feet  and  at  present 
there  is  about  i.ooo  tons  of  coal  exposed  to  view.  The  coal  is 
bituminous  in  character.  This  is  the  nearest  coal-find  in  the 
vicinity  of  Dawson,  and  is  seven  miles  up  the  creek,  from  its 
mouth.  Should  the  mine  prove  permanent  it  is  the  intention  of 
the  Company  to  build  a  tramroad  from  the  property  to  Dawson, 
which  would  land  the  product  of  the  mine  right  in  the  town. 

I  will  now-  give  you  a  short  account  of  the  business  done  in 
Dawson,  in  1897  and  up  until  the  fall  of  1898,  the  most  of  the 
trade  was  done  by  the  North  American  Trading  and  Transport- 
ation Co..  and  the  Alaska  Commercial  Co.  These  companies 
steadily  increased  their  business  as  the  increase  in  the  population 
demandetl  it.  The  Alaska  Commercial  Co.  have  now  seven  river 
boats  costing  at  least  over  $400,000,  also  a  large  store  and  four 
large  warehouses. 

The  Xorth  American  Trading  and  Transportation  Co.  have 
about  the  san-'e  number  of  boats,  but  not  as  elaborate  as  those  of 
the  former  company.  They  also  have  a  large  store  and  five  ware- 
houses, besides  a  number  of  very  valuable  mining  claims.  These 
two  companies  transacted  business  without  opposition  until  the 
fall  of  1898.  when  the  Alaska  Exploration  Co.  brought  in  a 
large  stock  of  goods,  and  commenced  building  warehouses  and 
stores.  This  company  have  now^  three  large  warehouses,  four 
river  boats,  and  the  finest  store  in  Dawson,  and  have  in  some 
particulars  outshone  the  other  companies:  counters,  shelves  and 
store  fixings  all  made  of  imported  woods,  and  in  every  particular 
up  to  date.  Besides  these  there  are  other  smaller  companies  now 
doing  business.  When  we  arrived  in  Dawson  in  1897  supplies 
of  all  kinds  were  very  scarce  as  the  up-river  boats  had  not  yet 
arrived  from  St.  Michael's.  The  miners  had  plenty  of  money 
but  nothing  to  buy  except  a  little  bad  whiskey.  The  river  boats 
only  make  two  to  three  trips  in  a  summer,  the  mouth  of  the  river 
not  being  open  until  about  the  middle  of  June.  It  takes  a  boat 
from  twenty  to  thirty  days  to  make  the  trip  of  1.700  miles  from 
St.  Michael's  to  Dawson,  and  about  seven  days  to  make  the  trip 
back  again;  this,  of  course,  not  counting  the  time  spent  being 
stranded  on  sand  bars,  as  the  river  in  some  places  is  very  bad. 
There  is  one  place  in  the  river  called  the  Yukon  Flats,  about  40a 
miles  below  Dawson,  where  it  widens  out  to  a  width  of  about  ten 
miles.  Here  the  river  is  very  shallow,  and  the  channel  changing 
and  shifting  all  the  time.    River  men  have  told  me  that  they  are 
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very  seldom  able  to  pass  through  this  part  of  the  river  twice  in 
the  same  place. 

There  are  now  about  fifty  river  steamers  plying  up  and  down 
the  Yukon,  ranging  in  draught  from  one  foot  up  to  four  and  a 
half  feet. 

I  will  now^  attempt  to  give  a  short  account  of  some  prices 
paid  for  different  articles  in  Dawson.  Of  course,  the  prices  change 
as  the  stock  in  trade  increases  or  diminishes.  In  the  summer  of 
1897  dour  sold  for  $8  per  fifty  pound  sack;  sugar,  50c.  per  pound; 
bacon,  50c.;  fresh  meat,  75c.  to  $1;  canned  meats,  50c.  to  $1  per 
can;  butter,  $1;  candles,  $5  per  box  of  fifty;  boots,  $8  to  $10 
per  pair;  top  shirts,  $3  to  $4;  good  suit  of  ready-made  clothing, 
$50;  coal  oil,  50c.  per  gallon;  dried  fruit,  50  to  75c;  per  pound. 
Later  in  the  fall  and  winter,  as  nearly  everything  became  scarce, 
flour  sold  for  $50  per  sack;  bacon,  $1 ;  candles,  $10  to  $20  a  box; 
coal  oil,  $5  per  gallon;  butter,  $3  to  $5  per  pound;  moccasins, 
$10  per  pair  :  wood,  $35  a  cord,  and  hay.  $400  a  ton,  the  hay 
being  cut  along  the  valley  of  the  Stew^art  and  Yukon  and  brought 
down  the  river  on  rafts.  Horses  sold  from  $300  to  $500  apiece; 
ordinary  lumber  suitable  for  building  from  $75  to  $100  per  1,000 
feet,  and  sluice  timber,  where  ten  and  twelve-inch  boards  are  used, 
generally  brought  a  higher  price.  Rents  were  very  high  until 
the  summer  of  1899,  w-hen  a  good  cabin,  about  14  by  16  feet,  in 
the  central  part  of  the  town,  could  be  rented  for  $25  a  month. 
Before  this  I  have  seen  the  same  sized  cabins  bring  $75  a  month. 
On  Main  Street  last  summer  along  the  river  front  in  the  business 
part  of  the  town  ground  rent  was  $10  a  foot  per  month.  Sled 
dogs  ranged  from  $50  to  $100  a  piece,  although  once  I  saw  four 
large  huskies  sold  for  $1,000,  but  these  very  fine  animals.  The 
first  fresh  eggs  brought  into  Dawson  in  the  spring  of  1898  sold 
for  $18  per  dozen.  These  prices  will  perhaps  never  be  realized 
again  in  that  country,  as  everything  is  now-  w^orking  down  to  a 
level,  and  keen  competition  exists  in  every  line  of  business. 
Prices  last  fall  were  the  following:  Flour,  $6  per  sack;  bacon. 
25c.;  ham,  35c.:  canned  meats,  50c.;  sugar,  30c.;  beans,  25c.; 
butter.  75c.  to  $1;    dried  fruit,  25c  to  50c.;  eggs,  $2  per  dozen. 

With  regard  to  the  climatic  conditions  in  the  country,  I  may 
say  that,  although  the  winters  are  very  cold  and  the  summers 
are  hot,  one  does  not  feel  it  as  much  as  would  be  expected  in 
that  north  country.  There  is  very  little  wind,  and  the  weather 
is  steady,  and  not  like  it  is  in  this  part  of  the  country,  summer 
to-day,  follow-ed  by  winter  to-morrow.     The  average  of  rain  and 
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snowfall  is  not  nearly  as  much  as  here.  The  total  snowfall  in  the 
wniter  of  1897-98  was  a  little  over  three  feet,  and  in  the  winter 
of  1898-99  a  little  over  two  feet.  The  heaviest  rain  falls  exist 
in  the  months  of  June  and  July,  when  the  river  is  then  at  its 
highest,  the  fall  after  that  being  very  light.  The  lowest  tem- 
perature we  had  in  the  winter  of  1897-98  was  on  the  last  day  of 
November  and  the  first  day  of  December,  when  Nigretti  & 
Zamba's  minimum  thermometer  registered  55  degs.  below  zero. 
The  lowest  temperature  in  the  winter  of  1898-99,  according  to 
the  same  thermometer,  was  47.5  degs.  below  zero,  the  former 
winter  being  more  severe  than  the  latter.  The  Yukon  remains 
frozen  over  from  six  to  seven  months  in  the  year,  and  navigation 
can  safely  be  conducted  from  about  the  middle  of  May  until  the 
first  of  October.  In  September  the  river  gets  low,  and  the  boats 
are  continually  coming  into  contact  with  shoals  and  sandbars,  and 
navigation  becomes  difficult.  The  ice  coming  in  from  the  tribu- 
taries generally  runs  ten  days  or  two  weeks  before  the  river 
becomes  entirely  frozen  over.  The  water  in  the  Yukon  in  the 
summer  is  of  a  muddy  color,  but  as  soon  as  it  becomes  frozen 
over,  the  water  becomes  clear.  I  have  seen  the  ice  in  the  river 
attain  a  depth  of  over  seven  feet,  and  in  some  places,  in  the  eddies 
near  the  shore,  I  have  no  doubt  it  would  be  ten  feet. 

My  term  of  office  with  the  Government  expired  on  May  i, 
1899,  and  since  that  time  I  have  been  in  business  for  myself.  I 
will  now  give  a  short  account  of  my  trip  out  last  fall.  On  Sep- 
tember 26th  we  left  Dawson  on  the  steamer  "Victorian"  with 
over  100  passengers  on  board,  and  anchored  that  night  at  Monte 
Cristo  Island,  twenty  miles  nearer  home.  About  six  miles  up  we 
passed  the  Government  telegraph  line,  it  then  being  completed 
to  this  point.  On  the  night  of  September  28th  we  tied  up  at 
Selwyn  River,  and  here  found  that  the  telegraph  line  had  been 
completed  to  Dawson.  This  was  quite  an  advantage,  as  .we 
could  at  the  different  stations  find  out  the  whereabouts  of  the 
other  steamers,  and  also  find  out  what  steamers, had  arrived  at 
Skagway.  On  Octolier  3rd  we  reached  the  mouth  of  the  Hooke- 
linqua  River,  sometimes  called  Tes-lin-to,  or  Newberry  River. 
Here  I  took  the  temperature  of  the  water,  and  found  it  to  be 
44  degs.  Fahrenheit,  which  led  us  to  believe  that  it  would  be 
some  time  before  there  would  be  much  ice  in  the  driver.  We 
arrived  at  Bennett  City  on  October  5th,  and  took  the  noon  train 
for  Skagway.  arriving  there  at  six  o'clock  in  the  evening.  The 
^'ukon  and  White  Pass  Railway  runs  between  Bennett  City  and 
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Skagway  over  what  is  known  as  the  White  Pass,  the  distance 
being  about  forty  miles.  This  is  a  narrow-gauge  road,  and  in 
places  has  some  very  steep  grades.  The  road  was. completed  last 
July.  In  the  fall  the  company  were  getting  out  timber  and  pre- 
paring to  build  snow-sheds.  The  single  fare  on  this  road  irom 
Bennett  to  Skagway  is  $io.  At  Skagway  one  can  buy  goods 
just  about  as  cheaply  as  at  Seattle  or  Vancouver.  You  can  get 
a  good,  square  meal  for  2=^  cents.  This  place  has  electric  light 
and  water  works,  the  water  being  brought  down  out  of  a  small 
lake  in  the  mountains  near  by,  over  1,000  feet  high.  October  7th 
we  left  Skagway  on  the  steamer  "  Humboldt "  for  Seattle, 
arriving  there  on  the  morning  of  the  nth.  The  trip  down  was 
very  pleasant,  and  reminded  one  of  the  Thousand  Islands.  On 
our  way  we  passed  three  glaciers.  The  channel  used  by  the  boats 
coming  down  the  coast  is  that  laid  out  by  the  United  States  Coast 
and  Geodetic  Survey,  and  complete  charts  are  made  of  the  same. 
On  October  17th  I  left  Vancouver,  via  C.P.R.,  for  Toronto, 
arriving  here  on  October  22nd,  and  was  glad  to  get  to  mr 
journey's  end. 
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LOW  GRADE  ORES. 

By  H.  DE  Q.  SEVVELL,  A.  M.   Inst.  C.E. 

The  subject  for  this  paper  suggested  itself  to  the  author  from 
reading  the  following  extracts  from  p.  143  of  the  Seventh  Annual 
Report  of  the  Bureau  of  Mines,  by  Dr.  A.  P.  Coleman,  on  the 
subject  of  the  West  Ontario  gold  region,  where,  after  remarking 
that  "  the  number  of  mines  actually  producing  gold  has  largely 
increased,"  he  states:  "  It  must  be  admitted,  however,  that  sev- 
eral of  these  mines  are  producing  ore  of  lower  grade  than  was 
anticipated,"  and  further  on  he  emphasizes  this  statement  by 
saying:  "  On  the  whole,  the  conviction  is  being  reached  that,  in 
spite  of  a  few  fairly  rich  veins,  our  gold  ores  are  in  general  of 
low  grade,  though  often  present  in  amounts  extensive  enough  to 
justify  working  on  a  very  large  scale.  Fortunately  all  the  pro- 
perties developed  except  those  of  Marmora  prove  to  have  essen- 
tially free  milling  ores,  so  that  the  cost  of  treatment  is  reduced 
to  a  minimum.  As  roads  and  steamboat  and  railwav  connections 
improve  the  cost  of  labor  and  supplies  will  fall;  and  ease  of  access, 
with  a  salubrious  climate  and  safety  for  life  and  property  must 
fjivp  the  rofjion  an  advantage  over  most  others."  This  statement  is 
fully  borne  out  by  the  author's  own  observations  during  the  past 
eighteen  years  in  Western  Ontario,  and  hence  the  necessity, 
when  searching  for  properties  likely  to  develop  into  paying 
min«!s,  the  general  trend  in  Western  Ontario  should  be  to  give 
a  preference  to  low  grade  veins  containing  sufificiently  large 
bodies  of  ore  to  permit  of  extensive,  and  consequently  cheaper 
mining  operations  from  what  could  l)e  carried  out  on  narrow 
veins  of  higher  grade  ore.  Marmora  being  situated  east  of 
Toronto.  Dr.  Coleman's  remarks  as  to  the  free  milling  qualities 
ihus  fully  api)lies  to  the  general  run  of  veins  in  the  western  sec- 
tion of  Ontario.  The  author's  experience  of  these  ores  is  that 
about  one-third,  or  33  per  cent.,  of  the  gold  contained  in  them 
i*^  free  milling,  and  that  about  yy  per  cent,  of  the  gold  in  the 
tailings  can  be  extracted  by  the  cyanide  process;  the  total  saving 
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being  equivalent  to  84  per  cent,  of  the  gold  contained  in  the  ore. 
Thus  the  subject  of  Low  Grade  Ores,  with  its  subsequent  corollary, 
u'heii  it  will  pay  to  work  them,  is  an  important  topic,  and  one 
which  constantly  presents  itself  to  the  mining  engineer,  and 
through  him  to  the  investing  public. 

The  principal  requirements  for  mining  low  grade  ores  success- 
fully are:  (i)  Free  miUing  or  partially  free  milUng  ore,  the 
residue  being  capable  of  extraction  either  by  chlorination  or  the 
cyanide  process.  (2)  A  large  body  of  ore.  (3)  Facilities  for  cheap 
mining,  water  powers,  etc.  (4)  Easy  and  cheap  means  of  com- 
munication. (5)  Thoroughly  testing  the  vein  before  developing 
it  into  a  mine.  (6)  The  erection  of  a  large  milling  plant  and  other 
mining  machinery.  In  this  way  only  can  the  cost  of  production 
be  kept  down  to  the  lowest  possible  point  per  ton  that  will  permit 
the  mine  to  be  operated  successfully,  and  if  properly  conducted 
w411  usually  yield  greater  profits  than  are  likely  to  be  obtained 
from  a  narrow  vein  of  high  grade  ore  where  a  lot  of  dead  or 
unprofitable  rock  has  to  be  mined  to  afford  room  to  take  out  the 
ore.  This  prudence  will  generally  give  the  preference  to  a  wide 
vein  of  low  grade  ore  as  more  likely  to  yield  permanent  and 
uniform  results. 

There  are  also  a  number  of  questions  of  almost  equal  import- 
ance that  require  to  be  carefully  looked  into,  such  as  whether 
the  ore  is  hard  or  soft;  whether  the  rock  is  easily  supported  or 
requiring  close  and  immediate  filling;  the  manner  of  recovering 
the  ore  bodies,  whether  by  means  of  tunnels  or  through  shafts; 
the  quantity  of  water;  cost  of  timber;  cost  of  labor  and  supplies; 
distance  from  mine  to  mill;  kind  of  motive  power  and  its  cost. 
These  points  have  all  to  be  carefully  considered,  and  have  a  direct 
bearing  on  the  cost  of  mining. 

The  reduction  of  the  ore  is  another  and  distinct  branch  of 
vital  importance,  and  presents  a  number  of  conditions  that  require 
careful  consideration.  The  hardness  or  softness  of  the  ore  has  a 
direct  effect  on  the  crushing  capacity  of  the  mill,  but  large  capa- 
city per  stamp  is  not  always  productive  of  the  best  results. 

The  fineness  of  the  gold  or  its  association  with  other  min- 
erals determines  in  a  large  measure  the  capacity  of  the  mill,  and 
also  the  extent  of  subsequent  treatment. 

To  obtain  the  best  results  at  the  lowest  cost  is  the  object 
throughout,  and  to  accomplish  this  requires  a  careful  considera- 
tion of  the  equipment  and  methods  of  mining  to  be  pursued. 
The  ore,  having  been  brought  to  the  surface  with  as  little  hand- 
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ling  as  possible,  should  go  direct  to  the  mill,  thus  when  dumped 
on  the  grizzles  it  should  pass  automatically  downwards  by 
gravity  from  one  operation  to  another  until  the  pulp  passes  to 
waste,  after  having  been  relieved  of  all  the  precious  metal  that 
can  be  economically  extracted  from  it.  In  short,  success  can  be 
obtained  in  the  treatment  of  low  grade  ores  only  by  the  most 
careful  and  economical  operations,  cojiducted  on  a  large  scale, 
so  as  to  reduce  the  cost  to  a  minimum.  A  mine  must  be  made, 
and  it  usually  requires  a  large  expenditure  of  time,  money  and 
planning  to  ensure  the  desired  result;  but  no  amount  of  money 
or  scheming  can  make  a  mine  w-here  the  values  do  not  exist  in 
the  ground.  Some  mines  require  much  less  money  and  time 
than  others  to  achieve  greatness,  and  in  some  instances  the  pro- 
moters of  mining  schemes  attempt  to  thrust  greatness  upon  the 
mines  they  are  endeavoring  to  sell. 

The  question  of  what  constitutes  the  difference  between  high 
and  low  grade  is  often  assumed  to  be  about  $20  for  high  grade, 
and  about  $5  or  $6  for  low  grade  ores.  A  comparison  of  the 
average  values  from  the  principal  free  milling  gold-producing 
camps  shows  a  total  average  of  $6.53  per  ton,  from  which  it  is 
evident  that  $5  per  ton  may  be  considered  low  grade,  and  $7  per 
ton  as  an  approach  to  high  grade  ores.  New  Zealand,  which 
gives  the  highest  average  on  the  list,  is  one  of  the  smallest  pro- 
ducers, whereas  the  lower  grade  ores  produce  by  far  the  largest 
portion  of  the  world's  supply.  Comparing  these  with  our  West 
Ontario  mines  we  find: 

Average  value  of 
ore  per  ton. 

Mikado,  Shoal  Lake,  Lake   of  the  Woods $7  00 

.Sultana,  Lake  of  the  Woods 6  00 

Regina        "  "  "       6  00 

Golden  Star,  Lower  Seine  Valley 5  65 

Hammond  Reef,  Upper  Seine  Valle}' 3  70 

Alice  A.,  Lower  Seine  Valley 5  60 

These  values  are  necessarily  liberal,  as  it  is  difficult  to  arrive 
at  exact  values-  They  give  an  average  value  to  West  Ontario 
gold  ores  of  $5.66  per  ton. 

The  principal  low  grade  ores  are  the  Alaska  Mines  and  the 
Homestake  Mine,  South  Dakota,  U.S.A.  The  following  are  the 
returns  for  the  latter,  which  employs  540  stamps: 

Averages  per  Ion  of  ore. 

Return  from  mill,  including  concentrates $4  31 

Cost  of  mining,  etc 2  73 

Net  earnings $1  58 
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The  Alaska  Mines  are  still  lower  grade,  but  like  the  Home- 
stake  Mine,  they  have  large  ore  bodies  (practically  quarries), 
which  reduces  the  cost  of  mining  to  a  minimum,  and  conse- 
quently the  profits  are  enormous  The  Alaska  Treadwell  has  660 
stamps,  the  Alaska  United  220  stamps,  and  the  Alaska  Mexican 
120  stamps.    The  following  are  their  official  returns: 

For  year  For  year  For  year 

ending  ending  ending 

May  99.  Dec.  '98.  Dec.  '9S. 

.Alaska  Alaska  Alaska 

Averages  per  ton  of  ore.  Treadwell.  United.  Mexican. 

Return  from  mill Si  76         $2  48         $1  58 

Prom  concentrates,  mostly  chlorinated.  95  i  48  "]}, 

Total  rettirns $2  71         $3  96         $2  31 

Mining,  milling,  etc i  28  i  29  i  67 

Net  earnings fti  43         $267         $064 

The  average  of  these  Alaska  ores  is  $3,  and  they  yield  an 
average  profit  of  $1.58  per  ton  after  paying  all  expenses.  These 
financial  results  are  amply  sufficient  to  prove  the  great  values  that 
have  been  obtained  from  them,  and  also  to  encourage  others  to 
emulate  them. 

It  may  be  mentioned  that  in  North  Mexico  the  Snodgrass 
mill,  just  completed  at  San  Pedro,  proposes  to  mill  gold  ores  that 
average  $2  a  ton.  They  claim  to  have  a  large  body  of  this  ore^ 
on  an  acreage  of  800  acres,  which  they  have  acquired,  and  from 
which  they  anticipate  profitable  results. 

In  West  Ontario  large  bodies  of  low  grade  ore  are  not 
uncommon,  but  so  far  little  has  been  done  towards  their  develop- 
ment; in  fact,  with  the  exception  of  the  Mikado  most  of  the 
principal  mines  come  under  this  category.  So  far  the  Hammond 
Reef  and  the  Alice  A.  are  the  largest  known  bodies  of  low  grade 
ore.  The  Hammond  Reef  is  situated  on  Sawbill  Lake,  and  is  500 
feet  wide.  It  has  hitherto  carried  ore  worth  $3.70  in  gold  per 
ton.  It  costs  twenty-five  cents  to  mine  and  deliver  at  the  mill 
(the  excavation  being  practically  a  quarry),  and  $1.87  per  ton  to 
mill,  making  a  total  cost  of  $2.12  per  ton,  thus  leaving  a  net  profit 
of  $1.58  per  ton.  They  have,  however,  recently  put  up  a  forty- 
stamp  mill,  worked  by  electricity,  generated  by  water  power, 
which  they  estimate  will  reduce  the  cost  of  mining  and  milling 
to  $1  per  ton.  If  this  is  accomplished  it  will  raise  the  net  profit 
to  $2.70  per  ton,  which  should  enable  them  to  pay  handsome 
dividends.  Recent  reports  from  the  mine,  however,  claim  that  at 
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the  depth  of  forty  feet  in  the  quarry  that  they  have  reached  ore 
vahies  at  $13  per  ton.  The  Alice  A.  (situated  on  the  Lower 
Seine  valley)  claims  also  to  have  a  vein  or  reef  500  feet  wide, 
yielding  an  average  of  $5.60  of  gold  per  ton.  Should  they,  when 
operating  on  a  large  scale  get  half  these  values  it  should  prove 
to  be  exceedingly  valuable,  and  would  be  the  means  of  directing 
more  attention  to  similar  large  deposits.  The  general  trend  so 
far  has  been  to  develop  only  the  richest  veins;  these  are  mostly 
narrow,  and  when  the  ore  falls  in  values  or  the  vein  reduces  in 
width,  it  becomes  a  burning  question  as  to  whether  the  ore  will, 
after  paying  the  mining  and  milling  expenses,  leave  any  profits 
for  the  shareholders.  Such  a  state  of  afYairs,  however,  is  not 
so  likely  to  occur  in  a  large  deposit  of  low  grade  ore,  for  the 
vein  or  reef  in  such  cases  is  usually  strong  and  persistent,  and  can 
be  cheaply  quarried.  Should  there  be  a  change  of  values  with 
depth,  it  may,  like  the  Hammond  Reef,  be  in  the  direction  of 
higher  values,  and  whilst  they  last  will  be  of  considerable  benefit 
to  the  fortunate  shareholders. 

The  Alice  A.  and  Hammond  Reef  are  only  illustrations  of 
"what  can  be  done  in  Western  Ontario.  That  many  other  large 
bodies  of  low  grade  ore  exist  in  that  district  is  indisputable,  and 
the  author  believes  that  in  the  near  future  these  and  similar  large 
bodies  of  low  grade  ore  will  prove  to  be  the  principal  gold  pro- 
ducers in  Ontario.  Even  in  the  Transvaal  (which  before  the 
present  war  produced  25  1-2  per  cent,  of  the  gross  gold  output 
of  the  world),  in  their  principal  deep  level  mines  of  high  grade 
ores,  where  they  have  mills  varying  from  150  to  200  stamps,  the 
actual  amount  of  gold  extracted  and  profits  per  ton  is  anything 
but  high,  as  the  following  table,  taken  from  the  reports  for  1898 
of  three  of  their  best  mines,  will  show: 

Crown        Geldenhuis  Rose 

Averages  per  ton  of  ore.  Deep.  Deep.  Deep. 

Return  from  mill J5  52  S6  31  $6  31 

Return  from  cyanide  plant 4  54  3  34  4  20 

Total  return.s $10  06  $9  65         $10  51 

Mining,  milling,  etc 6  42  4  88  5  48 

Net  earnings 8364  S4  77  $503 

The  average  of  these  three  mines  being  $10.07.  extracted  from 
the  ore  at  an  a\erage  cost  of  $5.59.  leaving  a  net  profit  of  $4.48 
per  ton.  As  before  stated,  the  average  values  in  the  Transvaal 
is  $7.     These  mines  are  considerably  al)ove  the  average,  vet  it  i- 
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evident  that  under  existing  conditions  these  mining  operations 
could  not  well  be  profitably  carried  out  on  a  small  scale,  although, 
were  the  conditions  more  favorable,  much  low'er  grade  ores  would 
probably  be  mined.  Thus  the  experience  of  gold  mining  all  over 
the  world  goes  to  show  that  the  greatest  production  and  largest 
profits  are  likely  to  result  from  mining  large  bodies  of  low  grade 
free  milling  ores,  capable  (with  the  use  of  modern  machinery)  of 
being  mined  and  milled  at  a  minimum  cost,  thus  reducing  the 
risks  which  are  inevitable  in  mining  high  grade  ores,  and  ensuring 
greater  security  for  the  capital  invested,  that  should  always  be 
the  primary  object  in  all  mining  enterprises. 

The  editor  of  the  "  North  American  Mining  Journal,"  pub- 
lished in  London,  England  (Mr.  Lefroy),  gives  the  following 
opinion  as  the  result  of  a  visit  to  the  West  Ontario  gold  fields 
last  summer,  which,  as  it  fully  endorses  the  author's  opinions, 
may  be  here  quoted,  viz.:  "As  facilities  increase,  the  average 
value  of  the  ore  mined  will  steadily  decrease,  while  the  tonnage 
will  steadily  increase,  and  with  the  increase  of  tonnage  the  aggre- 
gate profits  will  also  increase,  while  the  profits  per  ton  will 
diminish.  This  decrease  will  probably  be  arrested  at  the  point 
of  4  1-2  dwt.  per  ton,  although  in  individual  cases  ore  of  a  lower 
grade  than  this  may  be  profitably  mined.  It  may  seem  an 
extravagant  statement  to  make  at  the  present  time,  but  it  is  made 
M'ith  a  full  sense  of  what  it  involves,  that  the  Rainy  River  district 
of  Ontario  has  ore  enough  of  this  character  to  make  it  one  of 
the  dominant  factors  in  the  gold  production  of  the  world,  and 
probably  the  dominant  factor  in  the  gold  production  of  North 
America.'"  This  statement  is  particularly  encouraging,  as  it 
appears  from  recent  developments  in  British  Columbia,  resulting 
in  the  shutting  down  of  the  LeRoi,  War  Eagle  and  Center  Star, 
that  high  grade  smelting  ores  cannot  be  depended  on,  as  their 
margin  of  profit  is  exceedingly  low,  and  consequently  the  future 
^old  production  of  Canada  will  necessarily  have  to  depend  largely 
on  the  free  milling  ores  of  Ontario. 

The  following  is  a  tabulated  list  of  the  gold  productions  of 
the  world  for  1898  and  1899,  the  latter  being  approximate: 
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Fine  oz.  Value.  Fine  oz.  Value. 

Africa 3.852. '87  $79,624,691  3.648,889  $75,339,851 

Australasia 3.013.763  62,294,481  3.777,559  78,082,171 

United  States...  3,148,648  65  082,430  3,506,679  72,483,055 

Russia 1,196,634  24,734,418  1,164,603  24.072,344 

Canada 662,796  13,700,000  872,227  18,049,593 

Mexico 398,487  8,236,720  448,783  9,277.351 

India 375. 704  7.765,807  411,106  8,498,571 

China 321,293  6,641,190  321,293  6.641,190 

Rest  ofthewoiid  1,019,255  21,068,042  1,024,045  21,510,342 


13,988,767       $289,147,779      15,175,184       $313,954,468 

The  Sawbill  Mine's  charter  of  incorporation  is  dated  26th 
May,  1896,  when  the  first  mining  stock  of  any  moment  in  this 
country  was  floated,  principally  in  Hamilton.  Up  to  that  date 
very  little  work  had  been  done  in  gold  mining  in  Canada,  and 
what  had  been  was  chiefiy  of  an  exploratory  nature  and  the  gold 
production  very  trifling,  but  now  within  less  than  four  years' 
time  Canada  has  become  the  fifth  largest  gold  producer  in  the 
world,  which,  to  say  the  least  of  it,  is  exceedingly  encouraging, 
and  bids  fair  to  hold  a  still  more  prominent  position  in  the  near 
future.  This,  however,  can  only  be  the  result  of  steady  develop- 
ments, conducted  on  strictly  business  principles,  chiefly  from  the 
careful  exploitation  of  the  low-  grade  free  milling  ores  of  Ontario. 


DISCUSSION. 

The  President — You  have  heard  this  very  interesting  paper 
by  Mr.  Sewell  on  the  development  of  New  Ontario  as  it  is  calletl. 
Now,  I  shall  be  glad  to  hear  discussion  from  some  of  the  mem- 
bers who  are  familiar  with  the  subject. 

Mr.  Aylesworth — 1  have  listened  with  interest  to  the  paper. 
I  think  it  will  be  a  good  historic  record  for  us  to  refer  to  if  it  be 
printed  in  the  Report.  1  would  move  that  this  paper  l)e  received 
and  printed  in  the  Proceedings. 

Prof,  Galbraith — I  think  we  ought  to  be  congratulated  on 
having  such  a  paper.  Mr.  Sewell  has  evidently  gone  to  a  great 
deal  of  trouble  in  working  up  these  statistics,  and  I  have  no 
doubt  that  they  arc  accurate  ;  and  I  think  that  they  should 
be  put  on  record  as  I  have  no  doubt  that  they  will  have  a 
permanent   \:ilne.      T  do  not  know  exactly  the  cost  of  farming. 
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but  it  seems  to  me  that  possibly  the  profits  to  be  made  out  of 
clay  might  almost  compare  fairly' well  with  the  profits  to  be  made 
out  of  low  grade  ores;  and  there  is  no  doubt  a  very  much  larger 
area,  so  to  speak,  available  for  farming  than  for  gold-bearing. 
I  have  pleasure  in  seconding  the  motion.  (Motion  put  and 
carried.) 

Mr.  Lewis — I  have  listened  with  a  great  deal  of  pleasure  to 
Mr.  Sewell's  paper  on  low  grade  ores.  1  have  had  a  great  deal 
of  experience  in  mining,  and  I  quite  agree  with  what  he  says  : 
low  grade  ores  should  be  mined  properly.  If  they  are  in  large 
bodies,  and  they  generally  have  to  be  in  large  bodies  on  the 
surface  to  be  mined  profitably;  but  you  cannot  mine  low  grade 
ores  profitably  if  you  have  to  do  deep  mining,  unless  you  have 
a  tremendous  ore  body.  Therefore,  if  you  take  a  mining  pro- 
position in  this  country  or  any  other  country  you  would  have 
to  have  a  large  ore  body  that  you  can  accjuire  to  make  it  pro- 
fitable.    That  is  my  experience. 

Now,  the  Alaskan  mines  ha\e  paid  larger  (li\'idends  than 
others  where  the  ores  have  been  richer,  but  the  ore  bodies 
have  not  been  as  large.  There  is  a  reference  made  to  them  by 
Mr.  Lefroy.in  the  "Xorth  American  Mining  Journal,"'  published 
in  London,  Eng. :  "  I  have  no  doubt,  indeed,  that  they  have 
large  ore  bodies  in  the  Rainy  River  district  that  can  be  acquired 
without  deep  mining."  That  there  is  a  lot  of  money  in  low  grade 
ores  is  the  experience  anyway  in  the  United  States.  In 
these  Alaskan  mines  there  is  an  immense  body  of  ore;  and  they 
simply  put  in  a  lot  of  shafts  and  throw  out  tons  at  a  time.  When 
you  get  down  a  thousand  feet  water  gets  into  the  mine,  which 
adds  to  the  expense.  If  you  have  large  ore  bodies,  and  have 
them  practically  on  the  surface,  they  are  better  propositions  than 
the  richer  ones. 

The  President — It  would  be  nuich  better  for  the  engineers 
if  there  were  deep  mining.  Where  there  is  this  deep  mining  and 
the  putting  in  of  shafts  and  that  kind  of  thing,  engineering  skill 
of  a  high  order  is  required.  Some  of  our  School  of  Science  men 
are  now  in  British  Columbia,  where  that  is  necessary. 
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SYSTEM    OF    SURVEY. 

Bv  S.  BRAY.  O.L.S. 
Ottawa. 


When  it  is  proposed  to  survey  a  large  tract  of  land  iijto 
townships  and  lots,  in  order  that  the  land  may  be  conveniently 
sold,  or  otherwise  granted  to  corporations  or  individuals  for 
settlement,  the  most  important  point  to  be  decided  is  the  system 
of  survey  to  be  adopted. 

The  system  adopted  in  the  Xorth-west  Territories  and  in 
part  of  British  Columbia  is  an  admirable  one  in  many  respects. 
I  have  no  doubt  all  present  are  familiar  with  it.  Without  going 
into  details  it  may  be  described  as  follows:  Principal  meridians 
were  drawn  north  from  the  49th  parallel  of  latitude  at  distances 
apart  of  about  4  degs.  of  longitude.  Between  these  at  ecjual 
distance  of  24  miles,  base  lines  were  projected  in  chords  of  six 
miles,  drawn  west  along  parallels  of  latitude.  From  these  base 
lines  were  drawn  meridians  at  each  interval  of  six  miles  the  out- 
lines of  townships,  to  the  depth  of  two  townships  to  the  north 
and  two  to  the  south.  Each  outline  is,  therefore,  12  miles  long, 
and  terminates  in  the  centre  of  the  space  between  the  base  lines. 
A  line  called  the  correction  line  is  then  drawn  connecting  the  ter- 
minal points. 

So  far  the  outline  system  cannot  be  much  improved  on  as  to 
subdividing  the  land  by  meridians  and  base  lines.  The  points 
I  would  draw  attention  to  are  in  connection  with  the  interior 
subdivision  of  the  townships. 

The  townships  are  six  miles  square,  and  subdivided  into 
thirty-six  sections  of  one  square  mile,  or  640  acres.  The  sections 
are  numbered  from  one  to  thirty-six,  commencing  at  the  right 
hand  lower  corner  of  the  township,  and  running  zig-zag  across  it 
to  the  top.  Each  side  of  every  section  is  also  marked  with  a  quar- 
ter section  post  planted  in  the  centre.  Lines  drawn  across  the  sec- 
tion connecting  these  posts  divide  the  section  into  quarter 
sections  of  160  acres. 

-An  allowance  for  road  was  made  around  each  section,  one 
chain  and  a  half  in  width,  which  was  afterwards  reduced  to  one 
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chain.  Each  quarter  section  thus  had  a  road  allowance  on  two 
sides  of  it  and  the  owner  was  liable  to  he  called  upon  to  perform 
his  share  of  the  labor  and  expense  of  opening  up  and  keeping  in 
rei)air  one  mile  in  length  of  road.  This  was  evidently  a  great 
tax,  besides  an  apparently  unnecessary  waste  of  land.  The 
system  was  again  changed  to  the  one  now  adopted,  under  which 
there  is  a  road  allowance  of  one  chain  in  \vidth  around  two  sec- 
tions. That  is.  every  block  of  1.280  acres  is  fronted  with  six 
miles  of  road.  The  long  distance  of  two  miles  frotn  one  cross 
road  to  another  will  probably  prove  to  be  a  decided  inconveni- 
ence when  all  the  lands  are  settled  and  properly  fenced. 

The  system  adopted  by  the  Provincial  Government  of  Ontario 
in  that  large  tract  of  land  lying  between,  the  Ottawa  River  and 
the  Cleorgian  Bay,  south  of  French  Riv^  and  Lake  Xipissing, 
has  many  features  to  commend  it.  The  townships  are  subdivided 
into  1.000  acre  blocks,  and  these  again  into  lots  of  100  acres 
each.  Each  block  of  i.ooo  acres  is  fronted  with  five  miles  of 
road,  and  the  distance  from  road  to  road  on  each  side,  the  blocks 
being  s(|uare.  is  1  1-4  miles,  or  100  chains.  This  distance  is  very 
convenient,  and  the  tax  of  keeping  up  this  length  of  road  is 
found  to  suit  the  time  and  ability  of  the  settlers.     , 

It  is  to  be  noted  that  this  system  follows  the  decimal  divi- 
sion, which  is  a  decided  advantage,  whereas  the  dixision  into 
sections  of  640  acres  departs  from  it. 

Again,  a  quarter  section,  containing  160  acres,  is  usually  too 
large  an  area  for  one  man  to  cultivate  properly.  Eighty  acres, 
or  half  a  quarter  section,  on  the  other  hand,  is  too  small.  One 
himdred  acres  has  been  proved  by  experience  to  be  a  very  rea- 
sonable area  to  be  allotted  to  one  individual. 

With  regard  to  the  numbering  of  sections  adopted  in  the 
North-west  Territories,  the  majority  of  people,  and  even  sur- 
veyors, sometimes  find  it  confusing.  One  has  to  keep  in 
remembrance  whether  the  numbers  connnence  at  the  right  or 
left,  and  whether  at  the  top  or  bottom  of  the  townshi]).  and  that 
the  numbering  zig-zags  up  the  township.  Anyone  not  (|uite 
familiar  with  the  system,,  or  having  constantly  to  refer  to  it, 
iisinilly  linds  it  necessary  to  construct  or  refer  to  a  diagram  in 
order  to  locate  any  desired  section  and  the  sections  adjoining  it. 

In  townships  which  are  divided  into  concessions  and  lots,  the 
same  lot  number  goes  through  the  whole  townshi])  in  one  direc- 
tion, and  the  same  range  or  ccjnces.sion  number  across  the  tow^n- 
ship  in  the  other  direction.     Any  desired  lot.  and  the  lots  adjoin- 
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ing  it,  can  thus  be  instantly  located.  It  appears  strange  that  this 
excellent  system  of  numbering,  which  was  adopted  for  the  ranges 
and  townships  in  the  Xorth-west  Territories,  should  not  have 
been  adhered  to  in  the  numbering  of  the  sections  within  the 
townships. 

For  the  purpose  of  description  the  subdivision  of  concessions 
and  lots  appears  to  have  a  slight  advantage.  For  example,  Lot  5. 
Concession  3,  is  a  little  better  than  the  south-east  quarter  of 
Section  3.  For  the  purpose  of  describing  a  road  allowance,  or 
a  right  of  way  for  a  projected  road,  railway  or  canal,  there  is  also 
a  little  advantage.  In  the  one  instance  a  road  allowance  across 
a  township  is  usually  described  as  "  the  road  allowance  lying 
north  of  Sections  13,  14,  15,  16,  17  and  18  '';  in  the  other,  "  the 
road  allowance  between  the  second  and  third  concessions." 
Similarly  in  the  case  of  a  right  of  way  for  a  road,  railway  or 
canal;  however,  it  is  to  be  noted  that  there  is  no  advantage  in 
this  respect  if  the  right  of  way  required  passes  diagonally  through 
the  township. 

The  subsequent  cost  to  individuals  of  having  the  lines  of  their 
quarter  sections  or  lots  defined  on  the  ground  by  survey  is  also 
a  matter  of  consideration.  In  the  case  of  the  system  of  conces- 
sions and  lots,  when  a  surveyor  is  called  upon  to  establish  the 
boundaries  of  a  lot  of  one  hundred  acres,  he  has  to  run  the  boun- 
daries on  its  sides  parallel  to  the  governing  line  of  the  block, 
and  produce  them  across  the  block  in  order  to  find  their  centres. 
These  centres  are  then  connected,  making  the  rear  boundary  of 
the  lot.  This  last  operation  may  necessitate  the  running  of  a 
trial  line,  and  a  final  line  of  each  a  quarter  of  a  mile  in  length. 
The  whole  operation  consists  of  the  running  of  three  miles  of 
line. 

In  the  case  of  the  subdivision  into  sections,  a  surveyor,  in 
order  to  define  the  limits  of  a  quarter  section,  has  to  run  two 
trial  lines  and  two  final  lines,  each  one  mile  in  length,  or  a  total 
of  four  miles,  or  one  mile  of  line  more  than  in  the  subdivision 
into  concessions  and  lots.  If  it  should  be  required  to  define  the 
limits  of  an  80  acre  lot,  or  half  a  quarter  section,  half  a  mile  more 
of  line  requires  to  be  run,  making  four  and  a  half  miles  in  all. 

It  would  thus  appear  that  a  desirable  system  of  survey  would 
be  one  comprising  parts  of  each  of  the  systems  referred  to,  with 
the  still  further  improvement  of  having  all  lines  between  lots  run 
due  north  or  south,  as  the  case  may  be,  instead  of  parallel  to  the 
governing  line.     This  practice  is  now  adopted  by  the  Provincial 
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Government  of  Ontario  in  the  surveys  of  the  lands  within  the 
townships  in  the  tract  north  of  Lake  Huron. 

The  princii)al  meridians  would  he  run,  also  the  parallels  of 
latitude  or  base  lines.  The  chords  would  require  to  be  500  chains 
long,  or  rather  505  chains,  including  road  allowances,  instead 
of  480  chains,  or  486  chains,  including  road  allowances.  The 
depth  from  base  line  to  base  line  would  also  require  to  be  made 
to  correspond.  A  township  would  then  consist  of  25  blocks  of 
1.000  acres  each,  or  a  total  of  25,000  acres,  instead  of  23.040 
acres.  Each  block  is  divided  into  ten  lots  of  100  acres  by  lines 
drawn  south  from  its  north  boundary,  and  north  from  its  south 
boundary  to  its  centre.  There  would  thus  be  ten  concessions 
in  a  township.  50  chains  deep,  numbered  from  i  to  10,  and  25 
lots,  20  chains  wide,  numl)ered  from  i  to  25. 


DISCUSSION. 

Mr.  Ross — I  think  this  is  a  very  bright,  clear  and  practical 
paper. 

Mr.  \'an  Nostrand — Mr.  Chairman,  I  do  not  know  that  there 
is  very  much  use  in  discussing  this  paper  in  detail.  I  am  sure  it 
is  a  very  useful  and  valual)le  paper,  and  we  will  all  read  it  when 
it  is  printed  in  the  proceedings.  When  papers  are  read  to  us 
we  do  not  always  take  them  in  just  at  first,  and  I  think  we  will 
understand  them  better  and  get  more  good  out  of  them  after  they 
are  printed.  I  move  that  this  paper  of  Mr.  Bray's  be  received 
and  printed  in  the  Proceedings. 

Mr.  E.  D.  Bolton — T  second  that  motion. 
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SURVEY   UNDER   SEC.  38,  SURVEYS   ACT,   1897, 

By  G.  B.  KIRKPATRICK. 


Toronto,  February  22nd,  1900. 

The  parties  to  the  action  having  agreed  upon  me,  and  having 
been  appointed  special  referee  under  Order  of  date  20th  April, 
1899,  pursuant  to  the  provisions  of  cap.  64  of  the  Revised  Sta- 
tutes of  Ontario,  1897,  to  determine  the  true  detinition  of  the 
boundary  line  between  the  lands  of  the  plaintiff  and  the  adjoin- 
ing lands  of  the  defendant  as  described  in  the  patents  from  the 
Crown  to  them,  and  having  made  said  survey,  I  thought  it 
would  be  interesting  to  the  Association  of  Ontario  Land  Sur- 
veyors to  give  an  account  of  my  proceedings,  as  the  survey  was 
made  under  a  clause  of  "The  Surveys  Act"  which  very  seldom 
occurs  in  a  surveyor's  practice. and  about  which  there  has  always 
been  more  or  less  confusion  of  ideas. 

For  obvious  reasons  I  do  not  give  the  name  of  the  Township. 

I  visited  the  site  last  summer  and  made  diligent  enquir}'  for 
any  old  men  who  resided  in  the  neighborhood  or  elsewhere  and 
who  might  be  supposed  to  know  something  of  the  old  survey. 

Having  obtained  the  names  of  at  least  half  a  dozen  old  men 
I  visited  them  in  their  respective  homes,  but  without  eliciting 
any  special  information  respecting  the  line  in  question. 

I  found  from  one  old  man,  82  years  of  age,  that  an  oak  tree 
had  been  used  by  the  Boundary  Commissioners  a  number  of 
years  before,  and  that  this  boundary  commission  had  cut  out 
one  of  the  old  blazes  and  ascertained  that  it  was  of  the  age  of 
Augustus  Jones'  survey.  The  old  man  informed  me  that  a  stone 
monument  had  been  planted  by  the  said  Commission  a  few  feet 
south  of  the  said  oak  tree;  and  I  find  on  reference  to  the  De- 
partment of  Crown  Lands  that  he  referred  to  a  Boundary  Com- 
mission Survey  made  in  1839,  and  that  the  oak  tree  stood  on 
the  west  side  of  lot  number  thirty-two  on  the  line  between  the 
first  concession  and  the  broken  front  of  township  "S".  On 
visiting  the  spot  I  found  this  oak  tree  in  a  perfect  state  of  pre- 
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servation,  but  the  old  blazes  had  grown  over.  The  stone  monu- 
ment, which  the  old  man  had  informed  me  he  remembered  the 
Boundary  Commission  had  planted,  1  found  in  exactly  the  posi- 
tion he  indicated  with  the  letter  "B"  cut  on  the  top  of  it.  I 
measured  across  from  this  oak  tree  along  the  Base  line  to  side 
road  between  lots  numbers  twenty-six  and  twenty-seven  in  order 
to  ascertain  what  the  widths  of  the  lots  would  be  and  how  they 
would  compare  with  the  original  survey. 

Another  old  man  whom  I  interviewed,  who  was  also  82 
years  of  age.  and  who  has  lived  all  his  life  in  the  vicinity  of  the 
survey  I  had  to  make,  and  who  is  in  full  possession  of  all  his 
faculties,  gave  me  a  great  deal  of  interesting  niformation  regard- 
ing the  early  history  of  the  Township.  He  described  a  tree 
about  ten  inches  in  diameter  at  the  time  he  knew  it  first,  many 
years  before  which  had  blazes  on  it,  but  he  could  not  say  whether 
they  were  made  by  surveyors  or  not.  Subsequently,  however,  T 
found  my  sun-ey  came  out  very  close  to  the  spot  pointed  out 
by  the  old  man;  and  I  found  that  Augustus  Jones  in  1828  had 
made  a  survey  of  one  of  the  i)ortions  of  land  I  was  interested 
in,  and  think  it  very  probable  that  the  tree  mentioned  by  the  old 
gentleman,  referred  to  this  survey  and  not  to  the  original  sur- 
vey of  the  Township. 

Finding  that  no  reliable  information  could  be  got  in  the 
vicinity  di  my  work,  I  turned  my  attention  to  searching  for  old 
boundaries  further  south  on  the  line  between  lots  numbers 
twenty-eight  and  twenty-nine,  and,  after  diligent  enquiry,  was 
informed  that  there  were  stone  monuments  to  be  found  on  this 
line  in  the  third  concession  and  was  given  the  name  of  a  party 
who  could  possibly  give  me  some  information  relative  thereto. 

I  found  a  stone  monument  standing  at  the  south-east  corner 
of  lot  number  twenty-nine  in  the  third  concession,  marked  evid- 
ently by  a  surveyor,  bearing  the  following  marks — "No.  29" 
on  the  west  side,  and  "TTl"  for  concession  three.  The  other 
sides  were  so  weatherworn,  portions  of  the  s'^one  having  fallen 
out.  I  had  no  means  of  knowing  whether  there  were  any  other 
marks  on  the  monument  original!}'  or  not. 

Extending  my  enquiries  I  found  that  a  party  residing  on  lot 
number  twenty-eight  in  the  third  concession  knew  something  of 
the  history  of  this  monument.  I  found  him  at  home  and  he 
informed  me  that  he  had  been  born  on  the  lot;  that  his  father 
had  l)een  liorn  on  the  lot  before  him;  and  that  his  grandfather 
had  owned  the  lot;  and  that  having  lived  on  the  lot  all  his  life 
he  was  familiar  with  the  stone  monument  in, question  from  the 
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time  he  was  able  to  run  about  (he  being  now  40  years  of  age). 
He  stated  that  his  father  told  him  this  ^stone  monument  with 
three  others  had  been  set  many  years  before  he  was.  born  and 
had  always  been  recognized  as  indicating  the  true  limits  of  the 
adjoining  lots.  He  also  informed  me  that  the  side  road  between 
lots  numbers  twenty-eight  and  twenty-nine  in  the  third  conces- 
sion was  in  bush  when  he  was  a  boy  and  that  these  monuments 
had  Ijeen  planted  long  before  the  side  road  was  opened  up.  I 
obtained  his  at^fidavit  as  to  the  stone  monuments  planted  at  the 
south-east  angle  of  lot  number  twenty-nine  and  at  the  south- 
west angle  of  lot  number  twenty-eight  in  the  third  conces- 
sion, also  as  to  the  position  of  a  stone  monuments  at  the  north- 
west angle- of  lot  number  twenty-eight,  and  a.  stone  monument 
at  the  north-east  angle  of  lot  number  twenty-nine  in  the  said 
third  concession;  these  ,four  stone  monimients  as  he  supposed 
and  had  always  heard  having  been  planted  at  the  same  time  and 
by  the  same  surveyor. 

After  a  great  deal  of  difficulty  and  delay  I  found  an  old  man, 
in  his  8 1  St  year,  who  was  able  to  give  me  additional  information 
as  to  these  stone  monuments,  he  being  now  the  owner  of  lot  num- 
ber twenty-nine  in  the  third  concession  having  purchased  it  from 
the  descendants  of  the  original  grantee  from  the  Crown  over  35 
years  ago.  His  evidence  went  to  show  that  for  many  years  prior 
to  the  date  of  his  ])urchase  he  repeatedly  saw  a  stone  monument 
standing  in  the  position  itvuow  occupies  at  the  north-east  corner 
of  lot  number  twenty-nine  in  the  ihird  concession.  He  had 
never  heard  of  any  dispute  as  to  this  stone  monument  or  the 
other  stone  monuments  already  mentioned,  and  that  the  owners 
of  the  lots  had  always  recognized  them  as  their  boundaries. 

I  also  obtained  some  corroborative  evidence  as  to  old  stumps, 
I)art  of  the  original  forest,  which  agreed  with  the  stone  monu- 
ment in  question,  showing  that,  when  the  survey  by  which  the 
stone  monuments  were  planted  was  made,  the -original  forest 
had  been  standing,  and  presumably  tb.c  marks  made  by  the  orig- 
inal surveyor  were  still  visible. 

This  gave  me  two  undisputed  points  in  the  line  l)etween  lots 
numbers  twenty-eight  and  twenty-nine,  and  1  found  myself  then 
in  a  position  to  make  the  survey. 

The  original  plan  and  field  notes  of  Augustus  Jones  are  on 
record  iti  the  Department  of  Crown  Lands.  .Augustus  Jones 
describes  how  he. made  the  survey.  The  original  instructions 
are  not  on  record,  but  .\ugustus  Jones  states  over  his  own  hand 
"that  he  surveyed  Townshi|»s  Xo.  i  (Niagara)  to  No.  8  TRarton) 
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under  instructions  from  Alexander  Campbell,  Esq.,  Major  com- 
manding the  29th  regiment  at  Niagara.  That  he  commenced 
Niagara  nth  June,  1787,  and  surveyed  the  Township  "S"  in 
July,  1788.  That  when  the  Townships  were  surveyed  the  side  lines 
of  the  lots  were  well  marked  with  axes,  the  blazes  on  the  inside  of 
the  trees  next  to  the  lines,  except  the  line  trees  were  marked  with 
a  blaze  and  three  notches  on  two  sides."  By  tracing  out  Jones' 
field  notes  I  find  that  he  ran  the  side  lines  of  every  lot  in  the 
township  and  that  he  ran  the  east  limit  of  every  side  road  al- 
lowance down  to  the  lake  on  a  course  of  north  18  degrees  east, 
running  the  intervening  lot  lines  up  from  the  lake  on  a  course 
of  south  18  degrees^west. 

Under  cap.  181,  Revised  Statutes  of  Ontario,  1897,  Section 
38,  it  is  provided  how  surveyors  shall  act  in  those  Townships 
in  which  the  side  lines  of  ihe  lots  were  drawn  in  the  original 
survey.  Going  back  to  the^first  Act  to  provide  for  ascertaining 
unknown  boundaries  in  all  cases  in  which  the  concession  lines 
were  not  run  in  the  original  survey: 

I  find  in  Statutes  of  Canada,  20  Vic,  cap.  73,  page  356,  (as- 
sented to  loth  June,  1857)  that  the  preamble  gives  a  full  ex- 
planation of  the  causes  which  led  to  the  insertion  of  this  Section 
in  "The  Surveys  Act",  which  is  as  follows: 

"Whereas  the  division  or  side  lines  of. the  lots  in  certain 
Townships  in  Upper  Canada  were  drawn  in  the  original  survey, 
and  the  proprietors  of  the  land  have  taken  possession,  and  have 
regulated  their  improvements  by  such  division  or  side  lines;  and 
whereas  under  the  provision  of  the  Act  of  1849  intituled:  x\n 
Act  to  repeal  certain  acts  therein  mentioned  and  to  make  better 
provision  respecting  the  admission  of  land  surveyors  and  the 
survey  of  land  in  this  Province,  Surveyors,  in  cases  of  dispute 
as  to  the  boundaries  of  lots,  are  required  with  the  view  of  as- 
certaining such  boundaries,  to  measure  the  true  distance  along 
the  concession  line  between  the  nearest  undisputed  posts,  limits, 
or  monuments  and  to  divide  such  distance  into  such  number  of 
lots  as  the  same  contained  in  the  original  survey;  but  whereas, 
owing  to  the  incorrectness  of  the  original  surveys  of  the  Town- 
ships aforesaid,  such  subdivision  does  not  agree  with  the, division 
or  side  lines  drawn  in  the  original  survey,  and  consequently  the 
disputed  boundaries  cannot  be  decided  to  the  satisfaction  of  the 
parties  interested,  and  it  is  therefore  necessary  to  provide  a 
remedy:  therefore  Her  Majesty,  by  and  with  the  advice  and  con- 
sent of  the  Legislative  Council  and  Assembly  of  Canada,  enacts 
as  follows: 
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"Xotwithstanding  anything  contained  in  the  Act  before 
cited  or  in  any  other,  Act,  it  shall  be  lawful  for  Provincial  Land 
vSurveyors.  and  they  are  hereby  required  when  called  on  to  de- 
termine disputed  boundaries  in  .the  said  Townships,  to  ascertain 
and  establish  the  division  or  side  lines  of  the  lots  by  running  such 
>ide  lines  as  they  were  run  in  the  original  survey,  whether  the 
>ame  were  run  from  the  front  of  the  concession  to  the  rear,  or 
the  rear  of  the  concession  to  the  front  thereof,  in  the  original 
survey  and  to  adhere  to  all  posts,  limits  or  monuments,  planted 
<»n  the  division  or  side  lines,  in  the  original  survey,  as  being  or 
designating  corners  of  lots  under  such  original  survey'', 

1  have  no  doubt  in  my  mind  that  this  Act  was  passed  to 
govern  side  lines  in  those  Townships  from  Niagara  to  Barton, 
Xo.  I  to  Xo.  8  .inclusive,  as  so  far  as  I  know,  there  are  no  other 
Townships  in  the  Province  to  which  such  an  Act  would  apply, 
these  being  the  only  ones  I  know  of  in  which  the  side  lines  were 
run  in  contradistinction  to  the  usual  practice  of  running  the 
concession  lines  in  the  original  survey.  , 

Having,  therefore,  as  before  stated,  discovered  two  undis- 
puted points  on  Augustus  Jones'  original  line  on  the  west  side 
of  lot  number  twenty-eight,  in  the  third  concession,  I  produced 
the  same  in  a  straight  line  down  to  the  Beach  Road  along  the 
Lake,  then  measured  easterly  along  the  north  limit  of  the  Beach 
Road,  a  distance  of  four  chains,  being  the  distance  given  in  the 
License  of  Occupation,  and  then  ran  northerly,  parallel  to  the 
above  produced  original  line,  a  distance  of, three  chains,  to  high 
water  mark  of  Lake  Ontario,  driving  in  at  each  end  of  the  said 
line  to  within  eight  inches  of  the, surface  of  the  ground  an  iron 
post  one  inch  and  a  quarter  in  diameter,  three  feet  long,  forged 
at  the  top  so  as  to  shed  the  water,  pointed  at  the  bottom,  and 
painted  red,  thus  completing  the  survey  in  accordance  with  sec- 
tion 7,S<  of  "The  Surveys  Act  of  1897". 

An  interesting  feature  in  this  survey  was  the  comparison 
of  the  bearing, of  the  old  lines  in  Augustus  Jones'  time  and  the 
present  time.  Augustus  Jones'  survey  having  been  made  on 
magnetic  courses. 

I  find  that  no  observations  were  made  at  Toronto  until  the 
year  1840  when  the  variation  of  the  Magnetic  Xeedle  was  i^ 
12'  west.  It  is  now-  5'  west.  I  find  on  the  plan  of  the  Boundary 
Commissioners,  above  alluded  to,  dated  1840,  that  the  variation 
is  stated  30'  we.st. 

From, the  observations  in  1840  and  1899  it  follows  that  the 
animal  variation  has  liccn  3'. 93  westerlv. 
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I  find  that  the  earliest  recorded  observations  show, that  the 
north  end  of  the  Needle  was  moving  east  in  1670  and  .continued 
to  do  so  until  near  the  close  of  the  Eighteenth  Century.  From 
determinations  made  at  Buffalo,  Erie,  and  Cleveland  and  other 
places  further  east,  Mr.  Stupart,  Director  of  the  Meteorological 
Service,  Toronto,  calculates  that  the  most  easterly  declination 
at  Hamilton  occurred  about  1795  when  the  Agonic  line  or  line 
of  O"  declination  passed  near  Toronto.  In  1788  the  Agonic  must 
have  passed  very  near  Hamilton  and  slowly  worked  eastward  imtil 
1795  when  it  ■  attained  its  most  easterly  position  passing  near 
Toronto,  during  which  time  the  Needle  will  have  been  moving 
east  to  Hamilton.  A  westward  movement  then  began  and  in 
J 800  the  Agonic  again  passed  nearly  through  Hamilton. 

From  the  above,  deductions  it  will  be  seen  that  in  1788  the 
declination  at  Hamilton  was  0°,  the  compass  pointed  true  north. 

I  find  the  above  to  agree  exactly  with-  my  observations,  the 
course  of  the  side  line  between  lots  numbers  twenty-eight  and 
twenty-nine  being  north  22°  east,  or  4"  west  of  what  the  com- 
pass read  in  1788.  The  variation  at  Hamilton  being  40'  less 
than  at  Toronto  it  follows  that  the  variation  is  4^  20'  west 
showing  as  close  an  approximation  as  the  compass  of  a  six 
inch.  Theodolite  will  permit  of. 

I  may  say  that  my  survey  was  promptly  confirmed  by  the 
High  Court  of  Justice  and  apparently  all  parties  are  quite  sat- 
isfied. . 

I  append  hereto  a  sketch  from  the  United  States  Coast  and 
Geodetic  Chart.  1890,  showing  the  secular  variation  at  Balti- 
more from  1670  to  1890,  which  was  kindly  furnished  to  me  by 
a  brother  survevor. 


DISCUSSION. 

;Mr.  P.  S.  Gibson — I  understand,  Mr.  Kirkpatrick,  that  yoii 
checked  your  line  with  that  tree? 

Mr.   Kirkpatrick — It  was  practically  correct. 

:\Ir.  Ross — Mr.  Kirkpatrick  has  given  us  a  peculiarly  inter- 
esting paper.  There  are  other  Townships  similar  to  the  ones 
he  mentioned.  I  know  of  a  county  in  which  the  side  lines  of  the 
first  eight  lots  were  run  from  north  to  south  in  the  original  sur- 
vey, and  some  of  the  lots  are  narrowed  down.  In  this  case  the 
concession  lines  are  crooked,  and  in  some  of  the  townships  you; 
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could  not  tell  how  they  were  run  except  that  you  will  tind  that 
peculiar  shape  of  lots — lots  narrowed  down  ;  the  sidelines  are 
Straight  and  the  concession  lines  are  crooked.  Take,  for  instance, 
the  Township  of  Crowland,  where  for  the  first  eight  lots  the 
side  lines  were  run;  then  on  the  remaining  twenty-five  or  thirty 
lots  the  concession  lines  were  run.  I  would  like  to  ask  IMr. 
Kirkpatrick:  what  would  be  the  governing  line  in  this  case,  the 
town  line  nearest  to  Lot  i,  or  the  last  side  line  run? 

Mr.  Kirkpatrick — The  Niagara  District  is  one  of  the  most 
difticult  places  to  survey  that  we  have  in  the  province.  If  any 
surveys  were  required  now,  I  suppose  that  almost  everybody 
would  be  found  to  hold  their  lots  by  possession.  In  making  the 
surveys  in  the  Township  of  Grantham  I  think  Mr.  Passmore 
placed  stone  monuments,  and  he  measured  along  the  lines  as  they 
\vere  run. 

Mr.  Xiven — There  were  no  concession  roads  run;  then  the 
concession  lines  were  established  by  joining  the  points  on  the 
side  roa(l«i.  so  that  the  concession  roads  are  very  crooked.  In 
Niagara  I  think  what  they  call  concession  lines  were  run,  and 
also  side  lines;  there  are  two  lots  between  every  two  side  roads; 
then  they  divide  the  space  between  the  side  roads,  front  and  rear, 
and  join  the  points.  Almost  all  these  townships  have  a  custom 
of  their  own.  Air.  Kirkpatrick  has  done  well  to  bring  this  to 
our  notice,  because  the  system  of  survey  is  very  difficult  to 
imderstand.  Although  in  the  examinations  I  notice  that  nearly 
all  the  students  that  come  up  can  quote  the  Act  as  to  this  system, 
yet  they  have  not  the  faintest  idea  of  what  it  means. 

I  have  much  pleasure  in  moving  a  vote  of  thanks  to  Mr. 
Kirkpatrick  for  his  paper. 

Mr.  Ayles worth — I  am  very  glad,  indeed,  to  have  heard  the 
^explanation  of  Mr.  Kirkpatrick  on  this  part  of  the  Act.  I 
remember  when  I  was  practising  I  was  asked  what  that  section 
meant,  and  I  had  to  say  that  I  did  not  know. 

The  President — This  paper  of  Mr.  Kirkpalrick's  will  be 
very  valuable.  As  years  go  by  it  can  be  referred  to  when 
all  these  matters  have  been  forgotten.  The  young  surveyor 
can,  by  looking  over  the  index,  find  out  what  perhaps  would 
have  taken  him  years  to  fnifl  out.  Our  members  might  prepare 
papers  on  townships  coming  under  their  observation  in  the 
course  of  their  practice  which  have  peculiarities  such  as  the  ones 
in  question. 
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I  have  recently  made  a  survey  in  the  Township  of  North 
Dumfries.  I  beHeve  there  is  no  plan  on  file  anywhere  showing 
how  the  township  was  surveyed,  and  I  had  to  enquire  a  good 
deal  from  the  oldest  residents  to  find  out  where  the  original 
lines  were  run.  I  found  that  the  township  was  surveyed  as  a 
single  front  township;  the  Hnes  were  run  from  the  front  of  the 
concession;  previous  to  that  I  did  not  know  but  that  it  might 
have  been  a  double  front  township,  or  what  it  was;  but  I  found 
that  all  the  original  stakes  were  still  there.  This  is  a  township 
that  must  have  been  surveyed  very  early  in  the  century — 

iMr.  P.  S.  Gibson — By  the  Government? 

The  President — Owned  by  a  private  individual,  the  Hon.  Mr. 
Dickson,  and  it  was  sold  by  him.  Some  parts  of  it  have  remained 
in  that  family's  hands  up  to  the  present  day,  right  where  the 
Town  of  Gait  is  situated.  I  have  had  to  go  to  considerable 
trouble  to  straighten  out  some  plans  in  the  Registry  Oliice  that 
had  titles,  calling  for  lots  Nos.  lo  and  ii  in  a  certain  concession, 
while  as  a  matter  of  fact  these  lots  were  not  in  existence  at  all. 
The  owner  had  laid  out  sub-division  lots  fronting  on  the  Grand 
River y  so  the  titles  had  to  be  changed  to  sub-division  lots  in  this 
concession  instead  of  the  original  lots  that  were  supposed  by  one 
surveyor  to  have  been  laid  out,  and  which  must  have  got  into 
pretty  bad  shape  in  the  Registry  Office.  There  should  be  some 
means  taken  very  soon — the  sooner  the  better — to  put  these 
original  surveys  in  better  shape,  because  as  time  goes  on  and 
the  old  settlers  pass  away  there  will  be  less  and  less  known  of 
the  original  surveys. 
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FOREST  TREES  OF  ONTARIO. 

By  W.  a.   McLEAN. 


The  professional  value  of  a  scientific  knowledge  of  our  forest 
trees  has  been  in  past  years  discussed  by  the  Association,  and 
the  subject  of  "  Botany  and  Forest  Flora  '  has  been  placed  on 
the  list  of  subjects  for  examination — this  largely  for  the  purpose 
of  requiring  such  an  acquaintance  with  our  forest  trees  as  will 
enable  the  surveyor  to  name  them  correctly. 

I  have  assumed,  correctly  I  have  no  doubt,  that  most  of  you 
know  more  about  the  subject  than,  perhaps,  you  are  aware,  and 
that  a  brief  outline  of  the  trees  of  the  Province  will  merely  convey 
to  you  the  information  that  you  know  it  all,  which  of  itself  will 
be  of  some  value.  At  any  rate,  in  the  great  majority  of  cases 
there  can  be  little  doubt  as  to  the  genus  to  which  the  tree 
belongs;  that  is,  whether  it  is  an  ash,  oak  or  elm,  although  there 
may  be  frequent  uncertainty  as  to  the  species. 

Again,  while  we  may,  without  much  uncertainty,  be  able  to 
properly  name  the  majority,  there  will  be  an  element  of  safety 
in  a  doubtful  case  if  we  can  classify  the  tree  not  merely  because 
of  its  own  characteristics,  but  as  well  because  we  know  that  it 
cannot  be  anything  else,  which  is  possible  only  when  we  have  a 
knowledge  of  all  the  trees  it  might  be. 

The  list  of  native  trees  is  not  a  very  lengthy  one,  but  may  be 
found  difficult  to  prepare  from  the  sources  available.  Transition 
from  the  herb  to  the  shrub  and  from  the  shrub  to  the  tree  is  so 
gradual  that  the  botanist  is  forced  to  disregard  the  distinction 
in  his  primary  classifications,  and  so  dependence  is  placed  on  the 
flower  and  method  of  seed  jiroduction.  So  it  is  that  we  find,  in 
the  botanist's  classification,  trees  obscured  among  a  mass  of  herbs 
and  shrubs.  The  nettle  is  placed  beside  the  elm,  the  strawberry 
is  in  juxtaposition  to  the  black  cherry;  and  a  mass  of  herbs  and 
shrubs  intervenes.  There  are  no  distinctly  Canadian  or  local 
text-books  on  forest  trees  alone,  and  general  works  are  apt  to 
be  confusing.  incUuling  as  they  do  many  trees  which  do  not  grow 
in  this  Province. 
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-The  most  practical  means  of  distinguishing  trees  are  found 
in  the  leaf  formations,  the  bark,  the  fruit,  the  size  and  general 
aspect  of  the  tree.  The  leaves  vary  as  to  size,  shape,  texture, 
color;  some  are  smooth,  some  are  rough,  downy  or  hairy,  and 
the  margin  may  be  entire,  toothed,  wavy,  regular  or  irregular, 
and  many  other  forms.  The  bark  varies  as  to  color,  thickness; 
it  may  be  smooth  or  rough  in  different  ways,  and  sometimes  has 
a  characteristic  taste  or  odor.  The  fruits  and  the  size  and  aspect 
of  trees  of  different  species  exhibit  equally  numerous  variations. 
It  should,  however,  be  understood  that  none  of  these  character- 
istics are  constant  for  every  tree  of  a  particular  species.  There 
are  exceptions  to  many,  if  not  all,  rules,  even  in  botany.  The 
comments  which  accompany  the  list  indicate  the  most  prominent 
distinguishing  marks  having  reference  to  other  trees  with  which 
they  are  likely  to  be  confused,  and  from  a  practical  standpoint. 

In  order  to  obtain  a  completely  satisfactory  knowledge  of 
forest  trees  some  acquaintance  with  botany  is  necessary.  Other- 
wise one's  knowledge  and  the  use  to  which  it  may  be  put  must 
remain  very  local,  and  cannot  be  carried  to  other  countries.  For 
example,  I  may  point  out  that  of  some  109  coniferous  trees  native 
to  the  United  States,  eighty  are  found  west  of  the  great  plains, 
twenty-eight  belong  to  the  eastern  forests,  and  only  one  is  com- 
mon to  both.  But  with  or  without  an  acquaintance  with  botany, 
a  study  of  our  own  trees,  and  consultation  with  available  works 
on  the  subject,  will  be  much  simplified  by  having  a  complete,  or 
approximately  complete  list  of  the  trees  we  may  expect  to  meet. 
A  knowledge  of  such  a  list  as  follows  may  be  had  without  much, 
if  any,  study  of  botany,  but  in  extending  our  knowledge  to 
shrubs,  herbs,  and  to  the  trees  of  other  countries  botany  is  the 
only  convenient  medium. 

The  most  important  timber  trees  of  the  Province  are  con- 
tained in  the  botanical  order  Coniferae.  This  is  the  single  Cana- 
dian order  of  a  class  in  which  the  ovules  and  seeds  are  not 
enclosed.  It  includes  all  of  the  cone-bearing  trees,  and  there  is 
but  one  species,  that  a  shrub,  which  cannot  be  described  as  cone- 
bearing.     The  trees  of  the  order  are: 

Pinus  Resinosa  (Red  Pine). 

Pinus  Strobus   (White  Pine). 

Pinus  Banksiana  (Jack  Pine). 

Abies  Nigra  (Black  Spruce). 

Abies  Alba  (White  Spruce). 

Abies  Canadensis  (Hemlock). 
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Balsamea  (^Balsam). 

Larix  Americana  (Tamarack). 

Thuja  Occidentalis  (Arbor  Vitae,  or  White  Cedar). 

Juniperus  Virginana  (Red  Cedar). 

The  pines  may  be  best  distinguished  by  their  needles  or 
leaves.  The  white  pine  has  five  in  a  bunch,  from  three  to  four 
inches  long.  The  needles  of  the  red  pine  grow  in  pairs,  but  are 
five  to  seven  inches  in  length.  In  the  jack  pine  the  needles  grow 
in  pairs,  and  are  scarcely  an  inch  long.  At  a  distance  the  red 
pine  has  a  sharper  outline  than  the  white  pine,  while  the  bark 
has  a  ruddy  cast.  The  jack  pine  has  a  stunted  appearance,  is 
often  scarcely  more  than  a  shrub,  and  rarely  attains  a  height  of 
thirty  feet. 

The  spruces  may  be  distinguished  from  other  evergreen  trees 
by  their  short,  four-sided  leaves,  pointing  in  all  directions.  Leaves 
of  the  white  spruce  are  curved,  rather  slender,  and  of  a  bluish 
green.  Leaves  of  the  black  spruce  are  generally  straight  and 
stiff,  and  of  a  darker  green  than  those  of  the  white  spruce.  The 
bark  of  the  black  spruce  is  also  darker  than  that  of  the  white 
spruce.  The  cones  of  the  black  spruce  are  a  broad  oval,  while 
those  of  the  white  spruce  are  not  so  thick  in  proportion  to  their 
length. 

The  Hemlock  has  blunt,  fiat,  short  (about  one-half  inch) 
needles,  a  dark,  lustrous  green  above,  and  whitish  beneath.  Its 
boughs  spread  out,  plume-Hke,  drooping,  while  the  cones  are 
very  tiny. 

The  Balsam  has  slightly  longer  leaves  than  those  of  the  Hem- 
lock. They  are  flat,  blunt,  straight,  a  dark-blue  green  above  and 
lighter  below,  and  grow  in  two  directions  from  the  branch.  The 
small  branches  are  opposite  one  another,  and  make  an  angle  of 
45  degrees  with  those  on  which  they  grow.  The  cones  are  two 
to  four  inches  long,  and  the  bark  is  marked  with  ])listers  con- 
taining the  well-known  balsam. 

The  Tamarack  may  be  known  by  a  glance  at  the  ground 
beneath  it,  which  will  be  thickly  carpeted  with  the  brown  de- 
ciduous leaves.  The  leaves  grow  in  bunches  along  the  stem,  and 
the  cones  are  very  small.  The  tree  has  an  extraordinarily  tall  and 
thin  appearance. 

The  cedars  are  found  chiefly  in  southern  Canada.  White 
cedar  has  a  bright  green  leaf  spray,  and  the  fruit  a  cone.  Red 
cedar  is  dark-hued.  compact,  the  leaves  smaller  than  those  of 
white  cedar,  and  the  fniit  a  bluish-gray  berry. 
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The  order  Salicaceae  includes  the  willows  and  poplars.  Of 
willows  there  are  some  eight  well-defined  species,  but  there  are 
so  many  hybrids,  and  so  many  have  been  introduced  from  Europe, 
that  they  are  difticult  of  classification.  They  are  unimportant  as 
trees,  although  one  or  two  varieties  occasionally  reach  a  height 
of  twenty  or  twenty-five  feet,  but  they  may  generally  be  classed 
as  shrubs.  With  the  exception  of  one  species  they  are  generally 
found  in  moist  or  boggy  land.  Their  narrow  leaves  and  slender 
branches  are  distinctive.  One  variety,  salix  alba,  or  white  willow, 
is  of  foreign  origin,  but  has  become  so  common  that  we  may 
almost  consider  it  naturalized. 

The  more  important  trees  of  the  order  are  the  poplars,  wliich 
are  : 

Populus  tremuloides  (White  Poplar  or  Aspen). 
Populus  grandidentata  (Large-toothed  Aspen). 
Populus  balsamifera  (Balsam  Poplar). 

The  aspen,  or  white  poplar,  may  be  recognized  by  its  tremu- 
lous foliage,  due  to  the  thin,  flattened  leaf-stems.  The  leaf  of  the 
white  poplar  is  smaller  than  that  of  the  large-toothed  aspen,  and 
is  slightly  heart-shaped;  and  the  bark  is  smooth  and  greenish 
white.  The  leaf  of  the  large-toothed  poplar  has,  as  the  name 
indicates,  its  margin  more  prominently  toothed,  and  the  outline 
is  more  of  an  egg  shape.  The  bark  is  inclined  to  be  darker  and 
rougher  than  that  of  the  white  poplar,  and  on  the  young  branches 
is  quite  dark.  The  white  poplar  may  readily  be  mistaken  for  the 
gray  or  white  birch,  but  the  birch  has  an  exceedingly  brilliant 
light  green  foliage,  which  reflects  the  sunlight,  while  the  aspen 
has  a  whitish  foliage,  which  is  not  at  all  shiny.  The  leaf  of  the 
balsam  poplar  is  verv  difl^erent  from  that  of  the  other  two.  The 
leaf-stem  is  thicker,  so  t^iat  it  does  not  tremble,  and  the  leaves, 
which  are  firm  and  thick,  are  held  erect  on  the  twigs.  Their 
color  above  is  a  yellowish  green,  although  whitish  below  like  the 
other  poplars.  The  buds  are  gummy,  with  an  agreeable  balsamic 
odor.  A  number  of  European  poplars  have  been  introduced, 
which  have  become  very  common,  notably  the  silver-leafed 
poplar  and  Lombardy  poplar. 

The  order  Beiulaceae  includes  four  well-known  trees: 
Betula  lenta  (Sweet,  Black  or  Cherry  Birch). 
Betula  lutea  (Yellow  Birch). 
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Betula  papyrifera  (White  Paper  or  Canoe  Birch). 
Betula  popuhfalcia  (White  or  Gray  Birch). 

The  first  of  these,  black  birch,  has  a  brown  bark,  and  the 
twigs  have  a  pleasant  aromatic  flavor  that  is  sufficiently  dis- 
tinctive. The  yellow  birch  has  an  unmistakable  yellowish  cast 
that  prevents  its  confusion  with  other  varieties.  The  outer  bark 
curls  up  in  thin,  satiny  tatters,  giving  the  trunk  a  slightly  ragged 
appearance.  The  white  birch  has  a  distinctly  light,  airy  appear- 
ance, and  in  the  sunlight  the  leaves  reflect  a  dazzling  brightness. 
Under  each  bough  where  it  joins  the  trunk  there  is  a  character- 
istic triangular  brown  patch.  The  white  bark  does  not  easily 
separate  into  layers,  and,  unlike  the  canoe  birch,  is  apt  to  be 
knotty.  The  canoe  birch  is  well  known  by  its  bark,  so  easily 
separable  into  large  sheets  unmarked  by  knots.  It  need  not  be 
confused  with  the  white  birch,  as  the  trunk  is  scarcely  marked 
with  the  triangular  patches  to  which  reference  has  been  made, 
while  with  the  white  birch  they  are  never  absent.  The  bark  of 
all  members  of  this  order  has  a  characteristic  dot  and  line 
marking. 

The  order  Cupuliferae  is  prominent,  including  the  several 
species  of  oak,  chestnut  and  beech.  The  cup  or  burr  which  sur- 
rounds the  nut  is  a  prominent  characteristic  of  the  order,  the 
trees  of  which  are  : 

Quercus  alba  (White  Oak). 

Quercus  macrocarpa  (Burr  CJak). 

Quercus  bicolor  (Swamp  White  Oak). 

Quercus  rubra  (  Red  or  Rim  Oak). 

Quercus  coccinea  (Scarlet  Oak). 

Quercus  coccinea.  var.  tinctoria  (Black  Oak). 

Castanea  vesca  var.  .\mericana  (Chestnut). 

Fagus  ferruginea  (  Beech). 

Ostrya  X'irginia  (Ironwoofl  or  il<)i)-H()rnbeani). 

Carpinas  Americana  (Blue  Beech  or  Hornbeam). 

The  oaks  are  difficult  \.o  classify  owing  to  the  presence  of  a 
number  of  hybrids,  and  also  the  importation  of  European  varie- 
ties. Those  enumerated  are  probably  the  only  distinct  varieties 
found  in  ( )ntario.  The  acorns  of  the  first  three  mature  in  one 
year,  those  of  the  three  last  varieties  maturing  in  two  years. 
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The  chief  distinctions  are  ;  , 

Variety.  Leaf.  Bark.  Acorn. 

White  Oak. .. .   Rather  deeply  lobed,     Grey,  not  very  rough,     Rough,  cupped,   gen- 
turning  to  rich  red        tinged  with  brown.  erally  in  pairs, 

in  autumn. 

Burr  Oak Deeply  lobed  and  very     Deeply     furrowed,  Heavy  fringe  at  edge 

long,    turning    dull        young   branches  of    cup.       Usually 

yellow  in  autumn.           marked  with  corky  solitary, 
ridges. 

.Swamp    White  Wavy      outline,     re-     Flaky  bark,  and  small,     Rough,  rounded  cup, 

Oak sembling     that     of        crooked   branchlets        with     a     bristling, 

chestnut,  yellow  in         hanging  from  heavy         rather  than  fringed, 
autumn.  limbs.  edge,   frequently  in 

pairs  on  a  long  stem. 

Red  Oak Bristle-tipped,     turn-     Dark  gray-brown  sur-     Saucer    shaped,     not 

ing   a   dull   red    in        face  of  scaly  plates.         large. 

autumn,  not  deeply 

lobed. 

Scarlet  Oak  ...  Deeply  rent,  having  a    Thick,   brownish,     Thick,     top-shaped 
ragged  appearance,        roughly  seamed.  cup,   covering   one- 

red  in  spring,  green  third  of  nut. 

in  summer,  turning 
to  red  in  autumn. 

Black  Oak Deeply  incised,  turn-     Dark,  often  blackish.     Acorn  small,  but  very 

ing   to  rich   red   in  yellow, 

autumn. 

The  beech  and  chestnut  are  too  well  known  to  need  descrip- 
tion. The  hornbeams  are  apt  to  be  confused  with  the  beech,  but 
are  smaller  trees  with  furrowed  trunks  and  a  different  fruit. 
The  blue  beech  has  a  greyish  blue  smooth  bark,  often  marked  by 
perpendicular  ridges.  The  fruit  is  a  nut,  protected  by  two  small 
three— pointed  leaflets  placed  base  to  base  The  hop-hornbeam 
has  a  fruit  resembling  the  hop,  the  bark  is  rather  rough,  a  brown 
or  dark  grey,  and  is  finely  furrowed  up  and  down,  with  the  ridges 
broken  into  three  and  four  inch  lengths. 

The  order  Juglandaceae  is  well  known,  comprising  : 

Juglans  cinerea  (Butternut). 

Juglans  nigra  (Black  Walnut). 

Carya  alba  (Shell-bark  Hickory). 

Carya  tormentasa  (Black  Hickory). 

Carya  porcina  (Pig-nut  Hickory). 

Carya  microcarpa  (Small-fruited  Hickory). 

Carya  amara  (Swamp  Hickory). 
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The  butternut  and  walnut  may  at  once  be  distinguished  by 
the  nuts;  also  by  the  petioles  (or  leaf  stems);  these  in  the  former 
case  being  very  sticky,  with  a  horse-hoof  base^  and  in  the  latter 
slightly  downy,  one  to  two  feet  in  length,  and  without  the  horse- 
hoof  base. 

The  shell-bark  hickory,  the  most  common  of  the  genus,  may 
be  kn-own  by  its  gray,  loosely-attached  bark  hanging  in  strips  a 
foot  or  so  long  and  six  inches  wide.  The  leaflets  on  a  stem  are 
five  in  number.  The  husk  of  the  nut  is  thick  and  hard,  and  splits 
into  four  separate  sections.  Black  hickory  (C.  tormentosa)  has 
from  seven  to  nine  leariets  on  a  stem.  The  nut  is  large,  fragrant 
when  bruised,  thick  shelled,  with  a  thick  husk,  but  the  kernel 
is  small.  Pignut  hickory  (C.  porcina)  has  from  five  to  nine 
leaflets  on  a  stem.  The  fruit  is  sometimes  pear-shaped,  other- 
wise oval,  and  has  a  thin  husk  which  clings  to  the  nut,  falling 
with  it  to  the  ground.  The  small  fruited  hickory  has  a  small 
round  nut  free  from  angles,  with  a  thin  husk  which  splits  open 
almost  to  the  base.  The  leaflets  are  usually  five,  sometimes 
seven,  on  a  stem,  and  the  bark  is  rough,  separating  into  thin, 
narrow  plates.  Swamp  hickory  has  from  seven  to  eleven  narrow 
leaflets  on  a  stem.  The  husk,  enclosing  a  rather  soft,  roundish 
nut,  is  thin,  and  separates  only  half  way  down.  The  kernel,  at 
first  sweet,  becomes  exceedingly  bitter. 

The  order  Platanaceae  is  represented  by  one  species,  Platanus 
occidentalis.  the  plane  tree,  button  wood  or  sycamore,  a  hand- 
some tree,  found  only  in  south-western  Ontario. 

Of  the  elms  belonging  to  the  order  Urticaceae  (the  nettle 
family),  sub-order  Ulmaceae,  there  are  two  varieties: 

Ulmus  fulva  (Red  or  Slippery  elm). 

Ulmus  Americana  (White  or  American  Elm). 

The  former  is  a  medium-sized  tree,  with  leaves  very  rough 
above  and  taper-pointed;  the  latter  the  larger  and  more  hand- 
some of  the  two.  with  arching  branches,  smaller  leaves,  smooth 
above  and  abruptly  pointed. 

The  order  Laurnrcap  is  represented  by  one  variety,  Sassafras 
officinale,  a  tree  of  moderate  size,  growing  in  southern  and 
western  Ontario,  which  may  be  known  l:)y  its  strongly  aromatic 
flavor. 

The  Olive  family,  order  OJinrra,  has  three  representatives: 

Fraxinus  Americana  (WMte  Ash). 

Fraxinus  sambucifalia  (Black  Ash). 

Fraxinus  pubesceus  (Red  Ash). 
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The  first  two  may  be  distinguished  from  one  another  by  their 
lealilets,  those  of  the  former  having  stalks,  and  those  of  the  latter 
being  sessile.  The  first  two  have  smooth,  glaborous  petioles  and 
branchlets,  while  those  of  the  last  (red  ash)  are  covered  with  a 
soft  down. 

The  Cornus  florida,  or  flowering  dogwood  of  the  order  Car- 
nacea,  is  a  small  tree  found  in  south-western  Ontario.  P'arther 
south  it  increases  in  size,  and  is  one  of  the  woods  known  as  box- 
wood. The  flowers  are  large,  dull  white,  the  leaves  from  three 
to  five  inches  long,  and  the  fruit  a  bunch  of  bright  red  berries. 

Of  the  order  Magnoliacea  there  is  one  species  in  Ontario,  the 
tulip  tree  (Liriodendron  tulipifera),  a  tree  found  in  the  western 
peninsula,  and  assuming  very  stately  proportions.  The  leaf  is 
cut  off  in  a  peculiar  manner  at  the  end,  by  which  it  may  at  once 
be  recognized. 

There  is  but  one  tree  of  the  order  Rosaceae  (Rose  family) 
deserving  of  classification  among  timber  trees,  yet  there  are 
other  small  trees,  at  times  little  better  than  shrubs,  which  may 
be  enumerated.     The  trees  of  the  order,  then,  are: 

Prunus  serotinta  (Wild  Black  Cherry). 

Prunus  Pennsylvanus  (Wild  Red  Cherry). 

Prunus  Virginiana  (Choke  Cherry). 

Prunus  Americana  (Wild  Plum). 

Crataegus  coccinea  (Scarlet-fruited  Thorn), 

Crataegus  tormentosa  (Black  or  pear  thorn), 

Crataegus  coccinea  (Dotted-fruited  Thorn). 

Crataegus  crus-galli  (cockspur  thorn). 

Pyrus  coronaria  (American  Crabapple), 

Pyrus  Americana  (Mountain  Ash), 

Amelanchier  Canadensis  (June  Berry). 

The  one  important  tree  of  this  order  is  the  wild  black  cherry, 
to  be  distinguished  by  its  size,  its  small  black  fruit,  and  the  bitter- 
almond  flavor  of  its  bark.  The  choke  cherry  is  but  a  good-sized 
shrub,  and  the  fruit  is  very  astringent.  The  red  cherry  has  a  very 
sour  fruit,  but  otherwise  resembles  more  the  garden  cherry.  The 
bark,  like  that  of  the  garden  cherry,  has  swollen,  rusty-colored 
spots,  and  usuallv  strips  around  the  trunk.  The  wild  plum  has 
a  yellowish  orange-colored  fruit,  oval  in  form,  a  thick  acid  skin 
and  pleasant  flavor.  The  thorns  are  somewhat  without  the  limits 
of  this  paper,  as  thev  are  unimportant  and  scarcely  more  than 
shrubs.  The  remaining  trees  of  the  order  are  well  known,  and 
there  is  not  likely  to  be  anv  doubt  as  to  their  identity.     Except, 
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perhaps,  the  June  berry,  a  tree  somewliat  resembling  the  black 
cherry,  except  that  it  is  never  more  than  thirty  feet  high,  is 
slender,  drooping,  anil  has  a  sweet,  purplish  fruit,  ripening  in 
June. 

The  maples  belong  to  the  order  Sapindaceae,  and  there  are 
live  species  of  importance: 

Acer  saccharinum  (Sugar  ]Maple) 

Acer  rubrum  (Red  Maple). 

Acer  Dasycarpum  (White  or  Silver  Maple). 

Acer  Pennsylvanicum  (Striped  Maple). 

Acer  spicatum  (Mountain  Maple), 

The  last  of  these  is  a  shrub,  growing  in  clumps  on  low 
grounds.  The  hrst  two  have  leaves  three  to  five  lobed,  the  lobes 
of  the  sugar  maple  being  rounded,  those  of  the  red  maple  being 
sharp  pointed.  The  twigs  of  the  red  maple,  too,  are  of  a  red- 
dish hue.  The  leaves  of  the  silver  maple  are  deeply  and  sharply 
five-lobed.  and  silvery  white  beneath.  The  striped  maple  has  a 
light  greenish  bark,  with  dark  vertical  lines  ;  is  a  small  tree, 
seldom  growing  over  twenty  feet  in  height,  the  leaf  being  large, 
thin  and  three-lobed  at  the  apex.  In  addition  to  the  foregoing 
species  a  few  others  are  sometimes  met  in  cultivation. 

Basswood  or  whitew'ood  belongs  to  the  order  TUiaceae.  The 
one  Ontario  variety  is  Tilia  Americana,  which  is  a  very  hand- 
some, straight  tree,  the  large,  strikingly  heart-shaped  leaves  (four 
to  six  inches  long)  being  a  sufficient  means  of  identification. 
The  fruit  is  distinctive  too,  resembling  a  bunch  of  elongated 
brown  peas.  Another  species.  Tilia  pubescens,  a  small-leaved 
basswood,  may  be  looked  for  in  Southern  Ontario. 

Of  the  locusts,  order  Lr;/)iminosap,  there  are  two  varieties: 
Robinia  pseadacacia  (Common  Locust). 
Robinia    viscosa    (Clammy    Locust). 

The  latter  is  the  smaller  of  the  two  trees.  The  chief  distinc- 
tion is  that  the  leaf  stems  and  branchlets  of  the  clammy  locust 
are  sticky,  and  the  flowers  erect,  rose  tinted,  and  scarcely  fragrant. 
The  branchlets  and  leaf  stems  of  the  common  locust  are  not 
sticky,  the  flowers  are  drooping,  white  and  very  fragrant. 

The  staghorn  sumach  (Rhus  Typhina).  order  Anarnrdiace,  is 
so  well  known  as  to  need  no  description.  To  this  order  belong 
poison  ivy  and  one  or  two  other  shrubs  found  in  Ontario. 
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Other  trees,  small  and  unimportant,  which  we  may  expect  to 
meet  are: 

Celtis  occidentalis  (or  Sugarberry). 

The  fruit  of  sugarberry  is  single  seeded,  sweet,  about  the  size 
of  a  currant,  purple  when  ripe,  and  solitary  on  a  long  stem  in 
the  axles  of  leaves;  tree  from  a  shrub  to  fifty  feet. 

Sweet  ruburum  may  be  known  by  its  blue-black,  sweet  fruit, 
growing  in  clusters  and  ripening  in  autumn. 

Viburnum  lentago  (Sweet  viburnum). 

Xegundo  aceroides  (Box  Elder  or  Ash-leaved  :\Iaple). 

]Vlorus  rubra  (Red  mulberry). 

The  foregoing  list  of  sixty-eight  species  includes  the  principal 
trees  of  the  Province.  There  is,  as  I  have  said,  no  well-defined 
line  of  demarcation,  however,  between  herbs  and  shrubs,  shrubs 
and  trees.  In  consequence  I  have  no  doubt  included  some 
varieties  which  scarcely  deserve  to  be  classed  with  the  forest 
trees,  and  have  no  doubt  omitted  some  which,  in  importance,  are 
equally  deserving  of  mention.  There  has  been  method  in  the 
madness,  however,  and  I  have  endeavored  not  to  trespass  except 
where  it  has  seemed  advisable  for  a  clearer  identification  of  the 
trees  of  importance. 

A  discussion  of  the  distribution  of  these  trees  would  fill  a 
volume,  but  may  be  here  briefly  noted.  Beginning  with  the  most 
northerly  portion  of  the  Province,  bordering  on  James  Bay,  we 
find  little  but  spruce  and  balsam  poplar.  Further  south  the  first 
additional  trees  we  meet  are  the  jack  pine  and  the  aspen  (populus 
tremuloides).  Further  again,  and  we  are  among  the  forests  of 
white  pine,  red  pine  and  hemlock;  and  our  nexj;  step  brings  us 
well  among  the  broad-leaved  trees,  the  oaks,  maples,  elms  and 
beeches,  till  at  last,  in  the  most  southerly  portions  of  the  Pro- 
vince, we  are  among  trees  of  an  almost  tropical  aspect,  the  tulip 
tree,  sassafras  and  sycamore.  Were  we  to  continue  our  journey 
still  to  further  south,  the  task  of  merely  studying  tree  names 
would  increase  many  times.  So  that  if  we  have  not  the  great 
varietv  of  trees  to  be  found  in  the  Southern  States  we  are  spared 
the  labor  of  making  their  acquaintance:  and  with  our  immense 
areas  of  pine,  spruce  and  hemlock  there  is  none  we  need  envy. 

The  title  selected  for  this  paper  suggests  a  distinction.  At 
some  risk  let  me  point  out  that  "  fore.st  trees  "  is  but  a  branch 
of  "  forestry."  The  former  is  but  the  gateway  to  the  other — 
to  a  verv  wide  but    interesting    field.     The    latter  and    broader 
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scope  has  been  brought  before  the  Association  in  several  valuable 
papers  by  Mr.  Southworth,  Director  of  Forestry, 

While  the  more  prominent  characteristics  of  the  different 
trees  have  been  stated,  there  are  many  others  which  could  not 
find  place  in  so  brief  a  paper.  The  literature  of  trees  is,  however, 
a  very  wide  one.  In  continuing  a  study  of  Ontario  trees,  the 
works  which  have  appeared  to  be  most  serviceable  are:  "The 
Trees  of  Xorth-eastern  America,"  by  Newhall,  and  "  Familiar 
Trees  and  Their  Leaves,"  by  Matthews.  An  introduction  to 
botany  may  be  had  by  reading  a  few  chapters  of  Spotton's 
"Botany."  The  subject  of  Forestry  in  its  economic  aspects  is 
being  fully  discussed  from  time  to  time  in  the  reports  of  the 
Ontario  Bureau  of  Forestry;  and  I  may  suggest  ''  North  x\meri- 
can  Forests  and  Forestry,"  by  Bruncken.  as  a  very  readable  and 
recent  book  on  the  question. 
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[This  Association  is  not  responsible  as  a  body  for  tlue  opinions  expressed  in  its   Papers 
by  Authors.] 

ARTESIAN    WELLS. 
By  a.  J.  Mcpherson. 


There  has  always  been  a  certain  amount  jof  mystery  in  the 
popular  mind  connected  with  the  location  and  movements  of 
underground  water  and  we, have  all  observed  with  what  rever- 
ence one  of  those  old  diviners  is  held  as  he  goes  about  with  a 
forked  branch  of  a  tree  until  he  finally  stops  at  the  place  where 
he  pretends  is  the  proper  spot  to  look  for  water.  The  wizard- 
like abihties  of  Major  Girouard  could  not  be  regarded  by  the 
natives  of  an  Egyptian  desert  with  more  superstition  as  he  con- 
structed his  line  ,of  railway  and  obtained  water  at  suitable  in- 
tervals simply  by  putting  down  wells  where  for  ages  there  was 
nothing  but  a  sandy  waste.  When  ^  we  come  to  consider  the 
conditions  under  which  these  supplies  of  water  exist,  however, 
all  this  mystery  disappears  and,  ,at  the  present  time,  it  can  be 
told  with  certainty  in  many  cases/  what  sort  of  water  supply  may 
be  had  from  these  i sources. 

There  are  two  classes  of  water  from  which  our  Ontario 
Towns  and  cities  generally  obtain  and  /look  for  their  water 
supply.  Those  on  the  shores  of  our  Great  lakes  and  rivers 
naturally  go  to  these  reservoirs  and  the  only  difficulty  is  to  find 
the  place  where  the  water  can  be  obtained  pure  and  unlikely  to 
be  contaminated  in  the  future. 

Inland  towns  must  look  to  underground  sources  and  to 
lakes  and  streams  fed  by  underground  ;SOurces  for  their  supplies. 
Most  of  the  rivers  in  Ontario  are  short  and  the  lands  around 
their  sources  |  have  been  denuded  of  their  forests  so  that  they 
have  become  very  small  streams  in  comparison  with  what  they 
once  were,  except  when  a  heavy  rainfall  occurs  or  during  the 
spring  freshets  when  they  suddenly  become  roaring,  torrents  with 
muddy  water  carrying  all  sorts  of  debris  and  often  doing  great 
damage  along  their  banks. 

The  dry  weather  flow  of  ;these  streams  is  almost  all  kept  up 
by  the  many  springs  running  into  them  along  their  banks  and 
where  the  beds  of-.the  streams  are  so  high  as  to  he  above  the 


152  ASSOCIATION    OF    ONTARIO    LAND    SURVEYORS. 

lowered  ground  water  they  dry  up  altogether  during  this  sea- 
son. As  these  rivers  are  becoming  more  and  more  polluted  with 
sewage  and  waste  matters,  for  which  they  are  often  considered 
the  natural  means  of  disposal,  they  cannot  be  taken  as  a  source 
of  water  supply. 

The  first  source  from  which  villages  and  towns  usually  ob- 
tain their  domestic  water,  and  on  which  many  of  the  smaller 
towns  still  depend,  is  the.  old  fashioned  pump  and  well,  dug  or 
drilled  to  the  necessary  depth  to  act  as  an  accumulator  Trom  the 
immediately  surrounding  district.  As  the  area  gets  built  upon 
and  population  increases  these  wells  become  little  better  than 
cesspools  into  which  the  waste  matters  of  the  district  must 
drain  and  to  which  can  be  traced  many  of  the  epidemics  pi 
typhoid,  scarlet  fever,  and  other  preventable  diseases.  Any  |low 
of  water  depending  on  a  small  drainage  area,  as  in  the  case  of 
these  wells,  must  of  necessity  be  limited  in  fluantity  and  many 
of  them  dry^  up  annually  and  cannot  be  depended,  upon  for  a  supply 
throughout  the  year.  ., 

A  very  prevalent  opinion  is  that  in  sinking  a  well  one  must 
go  down  to  the  level  of  a  lake  or  some  stream  but  so  far  from 
this  being  the  case,  as  was  noted  above  nearly  all  these  lakes 
and  streams  are  fed  by  springs  which  are  nothing  more  than 
the  outcrops  of  underground  reservoirs  and  if  a  stream  or. pond 
does  not  dry  up  at  any  time  during  the  year  water  ought  to  be 
found  at  some  distance  above  this  level  in  the  surrounding 
district,  the  farther  away,  depending  on  the  strata,  the  higher 
above  this  level. 

In  a  section  of  the  Wisconsin  Experiment  Station  in  a  sandy 
clay  and  clay  loam  with  boulders  interspersed,  the  ground,  water 
surface  during,  a  time  when  there  was  no  extraordinarv  rainfall, 
was  found  to  have  an  upward  grade  away  from  the  lake  ^nto 
which  they  naturally  discharged,  of  about  i  in  i6  so  that  at  a 
distance  of  200  feet  from  the  lake  the  ground  water  surface  was 
12  feet,  and  at  a  distance  of  1200.  feet  it  was  f©und  to  be  s^  ^^^t 
ibove  the  lake  level,  the  latter  giving  a  grade  of  about  i  in  23. 
This  ground  water  surface  rises  and  falls  as  the  rain  fall 
is  great  or  small  and  acts  as  a  regulator  for  the,  springs  supplied. 
Tn  an  experiment  noted  in  the  nineteenth  Annual  Report  of  the 
United  States  Geographical  Survey,  columns  of  sand  S  feet  high 
with  sand  grains  of  different  sizes,  after  having  been  put  in  an 
apparatus  designed  to  prevent  evaporation,  were  saturated  and 
allowed  to  drain  with  the  following  results: 
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Was  per  cent,  of 
Amount  of  run-off.  From  sand.  the  weight  of  the 

dry  sand. 

For  the  first  nine  days No.    20 14.98 

"              "         "         No.  100 8.42 

After  nine  days  till  two  and  a  half '  No.    20 1.61 

years 1  No.  100 1.26 

Amount    retained     after   draining,/  No.    20 4.24 

two  and  a  half  years I  No.  100 11.82 

Total  amount  when  saturated ■!      v,    "        21  so 

Note. — No.  20  sand   is   sand  that  will   §ro   through  a  No.  20  Sieve,  but  not 
through  No.  40.      No.  100  sand  is  sand  that  will  go  through  a  No.  100  Sieve. 

The  lower  foot  of  both  the  No.  20  and  No.,  100  cokinins  were 

ahiiost  saturated  at  the  end  of  two  and  one-half  years  while  the 

surface  foot  of  the  No.  20  sand  retained  about  0.25,  and  of  the 

No.   100,  3.5  per  cent,  of  > the  dry  weight  showing  them  to  be 

ver\-  dry  indeed. 

This  experiment  well  illustrates  the  capacity  of  soils  for  re- 
taining moisture  and  of  allowing  a  slow  seepage  to  take  place 
thus  giving  a  constant  flow  to  springs  and'  underground  sup- 
plies. Clay  loams  and  clays  retain  their  water  much  longer  than 
these  sands  as  we  would  expect  when  it  is  stated  above  that  the 
fine  sand  acted  thus,  and  consequently  produce  a  more  con- 
stant seepage. 

An  idea  of  the  amount  of  water  that  is  stored  in  these  res- 
ervoirs aiay  be  had  by  considering  the  following: 

When  below  the  drainage  outlet,  and  hence  saturated,  12 
inches  of 

?.larly  loam  was  found  to  contain 5.88  inches  of  water. 

Red  Clay  "  "         "         ^.07 

Sandy  Clay      "  "         "        4-6? 

Fine  Sand        "  "         "         3.76 

Except  in  the  very  driest  times  soils  and  rocks, contain  about 
75  per  cent,  of  the  amount  required  for  saturation  when  below 
the  surface  more  thaii  4  or  5  feet,  even  when  considerably  above 
the  ground  water  level. 

In  Ontario  the  rainfall  may  be  taken  to  average  from  30  to  40 
inches  annually. 

About  50  per  cent. of  this  amount  will  generally  evaporate 
or  run  off  on  the  surface  while  the  remaining  50  per  cent,  will 
sink  into  the  soil,  some  of  it  to  be  taken  up  by  the  roots  of 
plants,  some  held  in  the  ground  by  capillary  action  until  it  evap- 
orates or  is  taken  up  by  roots,  and  the  remainder  goes  to  swell 
the  ground  w^ter  reservoirs. 

Assuming  25  per  cent,  of  the  rainfall  to  .sink  to  these  ground 
waters  or  about  eight  inches  annually  one  acre  will  provide  a 
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daily  flow  of  181,500  Imperial  gallons  and  when  we  remember 
that  the  configuration  of  the  ground  enables  areas  some-times 
miles  in  extent  to  minister  to  the  supply  of  a  few  springs  it  is  not 
surprising  that  they  give  a  large  and  never  failing  quantity 
throughout  the  driest  seasons. 

Many  towns  develop  these  outlets  in  various  ways  by  col- 
lecting the  outcrops  in  galleries  or  wells  from  which  they  may 
be  led  or;  pumped  as  required. 

Guelph,  Orangeville,  Owen  Sound,  N.  Toronto,  Gait  and 
other  places  obtain  their  water  in  this  way.  When  'a  perm- 
eable sand  or  gravel  occurs  over  a  wide  area  and  the  strata  are 
found  to  dip,  as  they  generally  do,  in  many  cases  we  will  find 
on  their  lower  reaches  an  impervious  or  comparatively  compact 
deposit  on  top  and  if  the  upper  layer  is  pierced  by  a  drill  hole 
the  water  is  shown  to  be  under  pressure  and  will  rise  above  the 
surface  or  near  the  surface  above  the  level  of  the  ground  water. 
A  number  of  towns  have  availed  themselves  of  these  conditions 
and  have  abundant  supplies. of  water  as  the  result.  These  waters 
are  drawn  from  a,  wide  drainage -district  through  channels  that 
are  partly  capillary  and  partly  obey  the  laws  of  fiow,  in  larger 
than  capillary  channels  for  long  distances,' and  hence  are  abso- 
lutely pure  from  a  sanitary  stand-point.  They  are  found  some- 
times to  be  objectionably  impregnated  with  mineral  matters  or 
so  hard  as  to  require  treatment  before  becoming  a  good  com- 
mercial water.  Aerating  in  all  cases  is  necessary  and  is  gen- 
erally all  the  treatment  required.  Data  from  towns  supplied 
in  this  wav  from  sources  that  are  not  down  to  rock-level. 


Depth   of    Water  rises  to 
Place.  Source;    above  or  below 

Feet.  surface. 

Essex 112,  135  25  ft.  below 

surface. 


Bore  of 

well. 
Inches. 


I  Quantity 
available. 
Imp.  pal. 
per  hour: 


Material  drilled 
through. 


Leamington. 
Shelburne.... 


50 
450 


Barrie 125 


10  ft.  above 
50  ft.  below 

12  ft.  above 


Newmarket.. 1 50,  265     Above  and    4,  5  and 

6 


Berlin 116 


flow  into  well 
7  ft.  above 


5  and  8  1,500     Clay  100  ft.  hard  pan,   3 

or  4   ft.  coarse  gravel, 
rock. 

8  lo  ft.  of  sand  and  clay, 

sand  and  clay  to  gravel: 

5  100   ft.    quick-sand,    clay 

and    marl  to   water    at 
rock. 

4  1,440       20  ft.  sand. 60  ft.  sand  with 

thin  layers  hard  pan,  3 
or  4  ft.  hard  pan  gravel; 
500,  1,250  Hard  pan  and  quick- 
sand to  water-bearing 
gravel. 
2,000,  6,500  145  ft.  sand  and  clay,  5  ft. 
hard  pan,  S  ft.  gravel; 
varies  in  ten  wells  from 
this  slightly. 
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A  well  sunk  by  ^Mr.  Savage  in  Berlin  showed  the  surface 
to  be  187  feet  above  lime-stone  rock. 

In  every  case  the  water  bearing  stratum  is  loose  gravel  or 
sand.  In  1895  the  Town  of  Gait  deemed  it  prudent  to  in- 
crease tiieir  supply  and  drilled  through  Hme-stone  rock  from 
the  surface  to  a  depth  of  140  feet  when  they  encountered  a  very 
porous  and  much  fissured  lime-stone  which  yielded  from  a  6 
inch  well  about  100,000  gals,  per  diem,  at  the  surface  of  the 
ground.  This  water  would  rise  *ibout  3  or  4  feet  above  the  sur- 
face to  a  point  a  little  below  the  outcrops  of  the  lime-stone  rock 
along  the  sides  of  the  Grand  River  Valley  in  which  the  pump 
house  was  situated,  the  springs  which  were  developed  as  aforesaid 
outcropping  at  the  surface  of  this  rock  and  being  collected  in 
a  well  convenient  to  the  pumps.  In  1896  another  6  inch  well 
was  put  down  and  a  similar  quantity  of  water  was  obtained  at 
about  the  same  depth  'in  a  similar  rock.  This  rock  was  pene- 
trated about  40  feet  further,  30  feet  of  which  was  water-bearing 
and  the  flow  from  the  well  was  by  this  means  increased  to  about 
300.000  gals,  per  diem,  and  the  water  would  rise  above  the  sur- 
face to  about  the  same  height.  These  wells  would  appear  to  be  fed 
from  an  area  where  this  fissured  stratum  came  to  the  .surface 
or  where  it  might  receive  the  ground  w^ater  through  the  surface 
deposits  on  top  of  the  rock,  and  received  the  pressure  suf^cient 
to  raise  them  above  the  surface  by  having  superimposed  layers 
of  more  compact  lime-stone  above  the  water-bearing  stratum. 
The  temperature  of  the  water  discharged  from  the  wells  is  46'^ 
and  that  from  the  springs  48'.  The  former  remains  constant 
while  the  latter  will  lower  about  i  degree  during  ^^larch  and 
April. 

In  1899  a  well  was  dug  in  the  same  vicinity  with  the  object 
of  getting  sulphur  water,  to  a  depth  of  200  feet  or  more  but  as 
it  was  commenced  nearly  as  high  as  the  rock  outcrops  along  the 
valley  the  water  obtained  would  not  rise  above  the  surface. 

St.  Mary's  derived  a  supply  in  1899  by  drilling  'in  lime-stone 
of  similar  formation  to  that  of  Gait. 

At. Preston  sulphur  water  is  met  with  and  will  flow  out  above 
the  surface  from  a  depth  of  about  120  to  150  feet  below  the 
surface  of  the  rock. 

There  have  been  practically  no  explorations  for  water  in  the 
lower  rocks  although  quite  a  number  of  wells  have  been  sunk 
in  different  parts  of  the  P'rovince  for  salt,  oil  and  gas. 
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At  a  well  sunk  at  the  London  Asylum  the  following  is  the 
record  of  the  drilling: 

Feet. 

Surface 130 

Corniferous  limestone 200 

Guelph  and  Niagara  (Onondaga)  limestone 970 

Salt  and    Shale   (Onondaga) ico 

Black  Shale  (Clinton) 200 

Red  Shale  (Medina) 500 

Hudson   River  limestone  and  shale i^io 

2,250 

As  nearly  all  these  formations  are  lime-stone  which  are  very 
poor  water  carrying  media,  except  when  very  porous,  the  most 
successful  explorations  for  water  appear  to  have  been  made  and 
would  be  most  likely  in  the  upper  strata  or  within  the  surface 
deposits  while  bv  boring  deeper  we  are  likely  to  get  water  tinged 
with  salt  or  some  other  minerals  in  the '  Western  peninsula  of 
<  )ntario. 

Two  sections  across  the  \\  estern  j^eninsula,  as  given  in  the 
Annual  Report  of  the  Geological  Survey,  Vol.  5,  i899-'90-"9i, 
and  which  were  made  from  observations  collected  from  a  large 
uumber  of  salt,  oil  and  gas  wells  sunk  in  different  parts'  of  the 
district,  admirably  show  the  strata  underlying  this  portion  of  the 
Province. 

The  conditions  are  such  that  we  might  ex])ect  water  to  tiow 
to  the  surface  from  porous  strata  of  lime-stone  or  sandstone  in 
the  district  west  of  Strathroy  while  east  of  this  the  water  would 
not  come  to  the  surface  unless  in  the.  comparatively  deeply 
eroded  river  valleys  that  sometimes  cut  considerablv  into  the 
rock  strata.  ) 

The  great  depth  of  the  surface  deposits  over  much  of  the 
lYovince  seems  to  indicate,  however,  that  they  are  the  most 
promising  field  of  exploration  for  potable  water  that  may  be 
used  for  commercial  and,  domestic  purposes  and  they  certainly 
contain  an  inexhaustible  su]>])ly  in  places  whore  il  cm  be  made 
i\ailablc. 

It  is  with  coii.sKJerable  dillidencc  that  the  toregding  is  sui)- 
tuitted  as  I  fmd  that  the  subject  is  jjractically  an  unexplored 
field  and  tliere  is  very  little  literature  or  data  that  will  apply  to 
the  Province.  However,  there  may  be  a  number  of  the  members 
A  ho  are  interested  in, the  subject  and  may  have  made  a  study  of  it 
Mid  1  may  look  to  them  to  critici/.e  and  correct  anv  statements 
iiat  mav  .seem  to  be  not  borne  out  bv  the  fact.< 
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DISCUSSION. 

The  President — As  JMr.  MacPherson  states,  I  think  this  is 
one  of  the  first  papers  to  deal  with  artesian  wells  as  occurring 
in  this  province,  or  rather  dealing  with  the  development  of  under- 
gronnd  waters.  It  is  mentioned  in  the  paper  that  the  Town  of 
Berlin  has  an  artesian  well  water  supply.  The  original  water 
supply  there  was  a  little  pond,  which  was  very  soon  dried  up, 
and  since  that  time  about  a  dozen  artesian  wells  have  been  put 
down,  most  of  them  eight  inches  in  diameter,  going  down  an 
average  of  150  feet  without  reaching  the  rock.  At  this  average 
dejnh  water  was  struck  in  gravel,  and  would  rise  as  stated 
about  seven  feet  above  the  surface  of  the  ground,  and  in  that  way 
a  limited  water  supply  has  been  secured  for  the  Town  of  Berlin, 
with  a  How  from  the  wells  of  about  700,000  imperial  gallons  per 
day,  which  just  about  supplies  the  needs  of  the  town  at  present 
except  in  the  summer  time.  I  do  not  know  what  we  will  do  next 
sunmier;  probably  we  will  have  some  more  wells  by  that  time. 
Tti  the  Town  of  \Vaterloo  adjoining  they  hg^-e  secured  an  ample 
water  supply.  Of  course,  as  it  was  a  smaller  town  their  needs 
are  not  so  great,  Imt  by  putting  down  three  seven-inch  pipes 
about  100  feet  in  depth  they  have  secured  upwards  of  half  a 
million  gallons  per  day  of  very  good  drinking  water.  This  book 
that  I  have  here  shows  one  of  these  wells  a  few  minutes  after 
being  struck:  and  that  is  right  in  the  heart  of  the  town.  It 
illustrates  the  point  that  engineers  should  not  begin  any  ex- 
tensive water  works  investigations  before  they  put  down  a  pipe 
to  test  whether  they  have  not  right  in  the  heart  of  the  town  a 
better  water  supply  than  they  can  get  by  going  miles  out. 

Mr.  MacPherson  spoke  of  the  artesian  well  water  that  they 
have  got  in  Gait.  At  one  time  it  was  reconmiende  I  by  the 
engineer  they  employed  to  report  upon  water  supply,  to  go  out 
to  a  lake  about  three  miles  from  ^he  town,  which  would  entail 
an  expenditure  of  about  $10,000,  I  think,  at  the  lowest  calcu- 
lation, and  this  was  avoided  by  digging  a  hole  right  at  hand 
at  a  very  small  cost,  comparatively  speaking  ;  and  they  got 
the  water  at  their  pumping  station.  Engineers  in  the  future 
will  be  looking  to  the  best  interests  of  the  municipality  em- 
ploying them  if  they  will  re(|uest  them  generally  to  put  down 
an  artesian  well.  Of  course,  1  do  not  mean  where  thev  have  the 
great  lakes  to  draw  upon  that  they  should  spend  money  in  this 
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Avay.  l)iit  where  there  is  no  water  supply  close  at  hand  you  don't 
know  what  you  mig^ht  strike  100  or  200  feet  below  the  surface. 

Mr.  \'an  Buskirk — i  am  rather  surprised  at  the  President 
making-  a  statement  that  this  is  the  first  paper  on  the  subject  of 
artesian  water.  1  think  I  recollect  a  gentleman,  who  belongs  to 
the  Association,  reading  a  paper  after  having  collected  infor- 
mation on  the  subject,  and  who  has  probably  more  to  say  on  this 
matter   than   any   of  us. 

i  do  not  altogether  agree  with  some  of  the  remarks  of  the 
President  on  the  question  of  advice  to  the  municipalities,  because 
there  are  many  places  where  the  artesian  water  is  not  by  any 
means  as  good  as  the  water  on  the  surface,  not  only  for  the 
purpose  of  domestic  use,  but  especially  for  the  use  of  railways 
and  manufacturers.  The  railways  will  not  use  artesian  waters 
if  tliey  can  help  it,  especially  when  it  comes  through  limestone. 
In  many  towns  the  revenue  from  railway  companies  is  a  con- 
sideral)le  item,  which  must  be  considered,  and  unless  we  are 
imable  to  adopt  some  other  method  of  supplying  water  it  is  very 
doubtful  whether  it  is  always  desirable  to  tise  artesian  water. 

The  President — I  do  not  always  deem  it  advisable  to  look 
for  artesian  water,  only  in  the  event  of  there  being  no  water 
supply  close  at  hand.  Before  going  any  distance  to  reach  a 
surfiice  water  supi)ly  it  would  pay  to  make  investigations  as  to 
the  underground  waters.  Of  course,  the  data  might  already  be 
at  hand  through  private  individuals  having  sunk  wells  ;  and  if 
tliey  ha\e  got  water  so  impregnated  with  mineral  that  it  would 
not  be  suitable  for  water  supply,  of  course  there  is  no  further 
investigation  needed. 

Mr.  \  an  Buskirk — I  do  not  refer  to  water  imi)rcgnated  with 
mineral  matters.  J  refer  simply  to  the  hardness  of  water.  The 
whole  <lenunciation  is  on  account  of  that;  and,  although  our 
public  may  not  be  very  much  averse  at  the  out.set  to  a  hard  water, 
its  objections  will  soon  be  made;  it  has  come  to  that  in  every 
other  jjart  wf  the  globe,  and  machinery  must  be  put  in  for  soft- 
ening the  water.  Where  it  is  at  all  possible  to  get  soft  water 
it  would  be  the  best  thing  to  get  it.  I  prefer  the  soft  water  in 
all  cases:  that  is  my  own  jjer.sonal  opinion,  and  I  think  in  future 
the  public  will  demand  it.  The  business  of  the  artesian  water 
sui>i)ly  is  new.  and  is  very  attractive,  no  doubt  about  that.  Von 
can  dig  a  hole  at  your  pumping  station  and  get  the  water  ;  in 
nianv  cases  it  is  the  onlv  thing  to  do.  l)ut  in  future  I  am  satisfied 
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the  public  will  demand  something  better,  and  there  is  no  doubt 
that  the  bacterial  system  of  filtering  water  with  sand  filters  will 
give  us  a  perfectly  pure  water;  and  moreover,  it  is  not  hard — 
that  is  the  main  point. 

The  President — ^Ir.  \^an  Buskirk  seems  to  assume  that 
artesian  waters  are  necessarily  hard.  Well,  of  course,  they  are 
harder  than  the  rain  water,  in  this  province  at  least.  But  in 
Berlin  we  have  secured  an  artesian  water  supply  which  is,  on  the 
authority  of  the  Provincial  Board  of  Health  extremely  low  in 
the  scale  of  hardness.  The  first  requirement  of  a  water  supply 
is  to  give  good  drinking  water  to  the  people  of  the  town  requiring 
the  supply.  If  they  can  be  given  it  so  soft  that  it  will  make  good 
water  for  boiler  purposes,  all  the  better;  but  it  seems  to  me  it 
is  the  duty  of  the  manufacturers  themselves  to  soften  the  w'ater 
for  their  own  use.  ^^'e  find  if  you  give  beautifully  clear,  pure 
water  for  drinking  purposes  that  the  townspeople  are  quite 
satisfied,  and  do  not  care  much  whether  it  is  going  to  scale  the 
boilers  or  not. 

We  have  with  us.  as  a  visitor.  Dr.  Bryce,  Secretary  of  the 
Provincial  Board  of  Health,  and  we  would  be  glad  to  hear  from 
one  who  has  had  extensive  experience  in  artesian  water  supplies. 

Dr.  Bryce — I  thank  you,  Air.  President,  for  the  opportunity 
of  making  a  few  remarks  on  this  paper.  I  know  of  no  subject 
which  combines  the  several  arts  of  the  engineer  and  the  Health 
Ofificer  more  than  that  of  the  question  of  artesian  wells.  It  was 
my  fortune  years  ago  to  live  at  the  College  in  Guelph,  and  I  then 
was  responsible  for  the  recommendations  which  I  made  as  to 
the  sources  of  water  supply  for  that  city,  and  since  that  time  in 
my  present  work  I  have  naturally  felt  an  interest  in  the  subject. 
I  know  pretty  nearly  all  the  sources  of  the  public  water  supplies 
in  this  province,  and  the  variations  in  the  constituents  which  are 
found  in  the  water  is  one  of  the  most  interesting  things  I 
know  of. 

We  may  divide  water  into  five  classes,  quite  different  from  the 
analysis  of  a  standard  water  which  we  get  in  our  older  chemistry 
books.  We  all  understand  how  that  is.  We  have  a  Laurentian 
region  towards  the  north  giving  us  a  water  without  a  fragment 
of  lime  in  it.  We  have  got  the  waters  of  the  upper  lakes  almost 
free  from  lime — I  think  about  one  to  two  degrees  of  hardness. 
We  come  around  to  Lakes  Erie  and  Ontario,  and  there  is  seen 
a  certain  amount  of  lime  as  we  see  the  water  from  rivers  flowing 
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over  the  limestone  coming  into  these  lakes.     The    hardness  of 
water  of  Lake  Ontario  is  about  eight  in  the  scale — wholly  dif- 
ferent from  the  upper    lakes.     Then  we  have  our  river    waters, 
some  of  which  are  really  hard,  some  really  soft,  as  the  Ottawa, 
flowing  from  the  Laurentian  region.     And  then  we  come  to  this 
class  of  artesian  waters.     Both  you,  Mr.  President,  and  Mr.  Van 
Buskirk  are  right  concerning  the  difference  in  hardness  in  these 
artesian  waters.     Mr.   Bowman  is  also  quite    right  in  speaking 
about  the  relative  softness  of    the  artesian    water  of    the  Berlin 
supply.    Only  last  week  we  made  an  analysis  of  this  water.    After 
using  artesian  wells  for  several  years  in  Goderich  they  gave  them 
up  some  time    ago  and   went  to  the    lake,  with    the    result   that 
we  have  had  outbreaks  of  typhoid  fever  there,  because  the  sewage 
of  the  town  happens  to  run  into  the  Maitland  river,  which  em])ties 
into  the  lake  not  far  from  the  supply,  so  that  they  might  better 
have  stuck  to  the  hard  water.     There  is  another  most  interesting 
thing  in  connection  with  waters,  namely,  the  amount   of  other 
compounds  in  them;   for  instance  the  amount  of  organic  matter. 
One  could  hardly  conceive  that  water  down  130  or  140  feet  l^elow 
the  sand  would  have  a  high  amount  of  organic  matter;  yet  the 
samples  from  Aylmer  analyzed  quite  as  high  as  the  waters  from 
the  bay  at  Parry  Sound,  giving  3  parts  of  free  ammonia  and  0.24 
of  albumen  ammonia  in  1,000,000  parts  of  water.     Of  course,  it  is 
at   present   in   a  different   combination,   there  being  no  notable 
nitrates  present,   reduction    having  taken   place.      One   wonders 
how  it  is  that  so  deep  a  water  should  have  organic  matters  so 
high.     The  only  explanation  apparently  is  that  it  is  on  the  top 
of  those  rocks  in  which  are  those  organic  matters  which  seem 
to  make  coal  oil.     Certainly  such  water  has  no  sanitary  differ- 
ence. becau.se  it  is  absolutely  pure  microbic  matter,  and  thus  the 
effect  upon  health  could  not  be  bad.    The  other  element  in  such 
water  is  the    chlorine.     We  have    had  some    experience  in  this. 
Al)out  ten  years  ago  the  Town  of  Kincardine    recjuired  water. 
The  great  lake  was  in  front  of    them    there.     There  were  also 
springs  where  they  could  gather  emerging    water  on   the    clay 
under  the  sands  near  the  lake  shore.    I  said  to  them:    "If  you 
take  lake  water,  you  will  have  to  filter  your  water  or  filter  your 
sewage."     In  the  meantime    they  discovered  that    they  had  an 
artesian  well  in  the  town  ;    and  one    engineer  of    an  .\mcrican 
company  went  home  and  reported  upon  what  had  been  stated 
by  the  previous  engineer  regarding  the  proposed    sources,  and 
informed  his  people  that  there  was  a  splendid  artesian  well  to  be 
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had.  But  No.  i  got  back  at  him  by  having  it  analyzed,  and 
found  that  it  had  i,ooo  grains  of  common  salt  to  the  gallon. 
The  whole  explanation  was  that  the  boring  had  been  for  salt 
through  the  upper  limestone,  in  which  was  abundant  water,  down 
to  where  the  salt  formation  was.  They  had  gone  for  salt,  and 
they  got  salt  water,  but  the  water  did  not  come  from  where  the 
salt  was.  The  water  came  from  the  underlying  rock,  about  120 
feet,  and  after  boring  for  salt  the  water  dropped  into  the  boring, 
dissolved  out  salt,  and  came  up  as  an  artesian  well  supplying 
1.000  grains  to  the  gallon.  The  result  ended  in  taking  the  water 
from  a  well  on  the  sandy  lake  shore,  into  which  sul:»-surface  and 
lake  water  both  filter. 

I  could  go  on  relating  to  you  the  conditions  under  which 
many  of  these  artesian  waters  occurred.  I  know  fifty  cases  in  the 
Province  of  Ontario  which  are  most  interesting.  I  know  nothing 
more  interesting,  from  the  uncertainty  as  to  what  you  are  going 
to  get  as  you  bore  down.  Then,  230  grains  of  salt  per  gallon 
occurred  in  the  Chatham  well,  but  the  closeness  of  the  clay 
seemed  somewhat  to  prevent  the  water  from  coming  with  any 
great  force,  and  the  supply  proved  insufificient.  These  wells  are 
lower  than  the  lake,  and  whenever  Lake  Sinclair  got  stormv  the 
influence  spread  rapidly  to  those  deep  waters,  and  they  came 
up  milky  in  appearance,  and  there  would  be  a  foot  or  two  increase 
in  the  head  of  these  artesian  wells'  supply.  I  presume  the  influ- 
ence— that  is,  the  pressure  on  the  water,  caused  it  to  flow  up  a 
foot  or  two,  and  compression  of  air  in  the  water  caused  the  milky 
color. 

I  asked  Prof.  Galbraith  whether  my  explanation  was  correct 
in  regard  to  the  Newmarket  artesian  wells.  The  borings  go 
down  below  the  level  of  Lake  Simcoe,  and  the  water  in  the  deep 
water-bearing  sand  would  naturally  flow  out  into  Lake  Simcoe. 
However,  the  artesian  well  exists  there,  and  they  have  taken 
the  public  water  from  there;  and  the  professor  agrees  with  the 
supposition  that  the  sand,  plus  the  lake  pressure,  prevents  the 
outflow  of  water  in  the  water  of  the  lake  as  readily  as  the  head 
of  water  causes  it  to  be  lifted  up  a  tube  or  boring  rather  than  to 
force  itself  through  the  sand.  The  water  comes  up  through  a 
boring,  which  is  down  some  130  or  140  feet. 

These  are  but  a  few  illustrations;  and  certainly  I  know  of 
nothing  that  is  more  interesting  to  the  geologist,  the  engineer 
and  the  health  officer  than  this  whole  question  of  artesian  waters. 
Fortunately  in  this  province  we  have  these  artesian  wells  in  every 
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corner;  even  as  far  north  as  Huntsville,  on  top  of  the  Lauren- 
tian,  they  have  an  artesian  water  supply.  I  may  say  in  regard 
to  the  question  of  goitre  that  a  great  deal  has  been  said  in  regard 
to  the  lime  in  water  for  the  last  thirty  or  forty  years  as  a  cause 
of  it,  l)ut  I  regret  to  find  that  no  one  has  yet  discovered  anything 
on  the  subject.  We  were  told  years  ago  that  the  goitre  of  the 
valleys  of  the  Alps  was  due  to  the  existence  of  lime  in  the  water. 
Now  it  happens  that  goitre  is  prevalent  in  many  of  the  valleys 
of  the  granite  rocks  where  there  is  no  lime.  So  much  for  the 
theory  of  lime  in  water.  I  heard  also  from  one  of  our  doctors, 
who  has  a  large  practice  in  this  special  work,  that  the  chief 
number  of  his  goitre  patients  come  from  the  Laurentian  dis- 
trict, a  district  where  there  is  no  lime.  Personally,  I  think 
that  the  goitre  has  more  to  do  with  the  habits  of  life  in  the 
matter  of  diet  than  anything  else;  and  I  would  say  in  answer  to 
Mr.  Gibson  that  I  am  quite  certain  that  the  amount  of  lime  that 
is  in  our  various  foods,  such  as  meat  products,  is  probably  ample 
for  all  our  purposes,  and  that  the  -amount  of  water  that  anyone 
is  going  to  drink  from  Muskoka  is  not  going  to  seriously  affect 
the  question.  As  you  know,  boiling  water  takes  out  much  of 
the  lime;  and  after  boiling  your  house  water  it  is,  relatively 
speaking,  soft  water  anyway.  I  confess  that  there  is  not  enough 
of  practical  importance  in  this  question  of  lime  as  the  cause  of 
goitre  to  interest  me  very  much.  Personally,  I  am  convinced 
we  had  1)etter  stick  to  the  waters  than  any  other  source  of  drink 
supply. 
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Considering  their  rigid  adherence  to  straight  Hnes  ov^er 
swamps,  lakes  and  crags,  with  fly  and  rain  accompaniment  in 
summer,  and  deep  snow  with  40  deg.  F.,  below  zero  in  winter, 
and  a  beautiful  combination  of  the  two  in  spring,  surveyors  are 
the  hardest  worked  and  most  uncomplaining  people  on  earth, 
and  it  should  not  be  considered  surprising  if,  after  one  third  of  a 
centvu'y  of  such  experience,  an  occasional  crank  Hke  myself  is 
developed,  especially,  when  you  add  to  the  foregoing,  the  mental 
strain  of  striving  at  the  interpretation  of  the  "elegant"  (as  a 
Yankee  legal  friend  of  mine  calls  them)  Mining  Claims  Clauses 
•of  the  Mines  Act. 

I  desire  to  w'arn  my  poor  struggling  brethren  of  the  ordeal 
they  will  have  to  undergo  in  their  endeavors  to  "catch  on"  to  the 
Q.  E.  F. ;  viz.:  a  correct  delineation  on  the  ground,  accompanied 
by  the  usual  plans,  etc.,  for  Lease  or  Patent — a  survey  which  you 
can  conscientiously  accept  pay  for  as  being  "according  to  law." 

The  Regulations  for  Mining  Divisions,  approved  by  Order- 
in-Council  of  September  15,  1897,  would  apparently  indicate  that 
the  Government,  for  which  the  Mining  Bureau  must  assume  the 
responsibility,  had  hatched — so  far  as  Mining  Claims  were  con- 
cerned— a  series  of  Clauses  w^hich  placed  unlimited  powers  in  the 
hands  of  the  Commissioner  of  Crowm  Lands,  the  Bureau  fondly 
imagined  they  had  evolved  an  improvement  in  the  Dominion 
and  British  Columbia  Mining  Laws,  though  I  am  quite  certain, 
the  present  Director  of  Surveys  would  not  endorse  such  im- 
practicable regulations. 

On  the  29th  January  1898  these  regulations  were  "revised 
and  amended,"  and  finally  on  the  27th  May  1899  they  were  again 
polished  up  by  an  Order-in-Coun'^il.  and  eventually,  after  nearly 
two  years  of  experience  and  tinkering,  we  have  been  given 
superficially  clear  and  concise  "Regulations  re  Staking  out  Loca- 
tions in  the  Unsurveyed  Territory  of  Ontario." 
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The  clauses  1  desire  more  es*[3ecially  to  draw  your  attention 
to  are  Xos.  6,  7,  8,  9,  10,  14,  and  16. 

How,  in  the  hrst  instance,  the  great  bulk  ot  explorers  and 
prospectors  of  Hmiied  education  and  means,  and  eventually  the 
surveyors,  are  to  manage  to  comply  with  those  regulations  is  a 
conundrum.  To  begin — the  surveyor  is  not  given  a  starting 
point,  antl  consequently  has  to  toss  up  for  the  choice  of  position, 
or  act  on  the  advice  given  in  an  able  paper  on  "Descriptions,"  read. 
Ijefore  this  Association  by  our  eminent  confrere,  Mr.  Otto  Klotz, 
where  he  says:  "The  law  certainly  does  not  constitute  the  sur- 
veyor judge  in  such  matters,  but  law  is  supposed  to  be  the  incar- 
nation of  common  sense,  and  he  makes  his  survey  and  description 
accordingly." 

Taking  the  clauses  set-iaHm : 

Clause  6  requires  that  corners  shall  be  marked  by  a  post  or 
iron  bar:  and  surveyors,  of  course,  would  be  delighted  to  have 
such  a  precise  point  as  an  iron  bar  to  connect  with,  but  such 
refinements  are  conspicuous  by  their  ab.sence,  and  in  some  cases 
not  even  a  post  is  in  evidence.  Occasionally  a  large  stump  does 
duty  for  a  post,  interfering  with  the  placing  of  a  transit  at  the 
corner:  and  again  a  tree,  and  sometimes  even  several  trees,  all 
intended  to  indicate  one  common  point — very  mystifying  and 
provocative  of  gores  and  augmentations.  What  a  field  of  work  is 
thus  being  provided  for  an  unscrupulous.  I  was  going  to  say, 
surveyor  (but  that  would  be  a  libel  on  our  profession),  or  a  less 
scrupulous   brother   of  the    legal    fraternity. 

Clause  7  states  that  a  location  staked  out  "  shall  be  a  square  " 
of  so  many  acres;  the  older  regulations  read,  "  not  to  exceed  " 
so  many  acres,  which  was  much  more  rational,  as  we  know  that 
mathematical  exactness  being  impossible,  the  saving  reservation 
of  "  more  or  less  "  enters  into  all  such  measurements.  What  do 
you  .say  to  an  allowance  margin  in  excess  of  30  ])er  cent.?  Surely 
such  liberality  must  have  been  learned  in  the  same  old  school  that 
produced  a  surveyor,  who  laid  out  a  large  timber  limit  and  handed 
in  a  beautiful  pict(^rial  jilan,  but  unfortunately,  when  his  notes 
were  checked  therewith,  and  his  attention  drawn  to  what  was 
deemed  a  glaring  discrepancy,  he  naively  remarked:  "See  here, 
if  you  fellows  are  going  to  make  such  a  fuss  about  a  mile  or  so 
this  matter  will  never  be  settled." 

A  prospector  with  good,  long  legs  should  be  in  demand  for 
pacing  the  sides  of  claims,  so  long  as  he  acts  "  on  the  .square,"  for 
•^urelN'  that  should  be  adhered  to.  as  it  is  much  easier  to  approxi- 
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mate  to  a  right  angle  than  with  one's  legs  as  a  pair  of  dividers 
to  measure,  within  a  reasonable  limit,  amongst  hills  and  swamps. 

Clause  6  also  requires  that  the  boundaries  shall  be  laid  out 
cast  and  west  and  north  and  south  aatrunoniicaUy.  but  the  results 
on  the  ground  are  apt  to  recall  the  famous  arguments  respecting 
the  disputed  north-western  boundary  of  the  Province  of  On- 
tario, when  they  were  endeavoring  to  elucidate  the  meaning  of 
"  northward  "  from  the  forks  of  the  Ohio  and  Mississippi  rivers. 
It  was  then  contended  that  northward  might  mean  "  in  a  north- 
ward direction,. but  going  easterly  or  westerly";  any  line,  in  fact, 
having  an  inclination,  be  it  ever  so  slight,  northerly  from  east 
or  west;  and  I  presume,  in  places  where  local  attraction  or  oblique 
mental  vision  prevails,  an  equally  liberal  interpretation  might  be 
allowed. 

Clause  9  refers  to  a  method  of  indicating  the  true  position  of 
a  corner  which  falls  in  a  lake.  It  says  such  a  corner  "  may  he 
indicated  by  planting  at  the  nearest  suitable  point  a  witness-post 
with  certain  marks  thereon,"  and  thus  leaves  it  optional  with  the 
locator  to  plant  a  witness  post  or  not  as  he  pleases. 

The  change  of  the  former  appropriate  name  of  "  Mining- 
Claims  "  to  ''  IMining  Locations,"  thereby  confusing  the  term 
with  the  nomenclature  in  Clause  28  of  the  Mines  Act  in  the  last 
Revised  Statutes  relating  to  the  actual  survey  by  a  surveyor  of 
a  mining  location  (in  the  sense  in  which  it  has  always  been  here- 
tofore understood)  is  in  reality  a  retrograde  step,  although 
apparently  giving  force  to  the  clauses  I  have  criticized.  The 
result  apparently  is  that  ''  any  person,"  on  payment  of  $10  for  a 
miners'  license,  can  practise  surveying  (?)  in  the  field,  whether 
a  British  subject  or  not,  quite  regardless  of  the  conditions 
imposed  on  the  members  of  our  Association. 

On  a  first  perusal  of  the  regulations  the  uninitiated  might 
miagine  that  the  Bureau  had  evolved  a  perfect  set  of  rules,  and 
when  I  quoted  them  for  the  first  time  to  my  professional  brethren 
the  usual  remark  was,  "  It  appears  quite  simple.  It's  a  perfect 
square.  You  commence  at  Xo.  i  post;  run  south  (ast.)  fifteen 
chains;  thence  west  (ast.)  fifteen  chains;  thence  north  (ast.) 
fifteen  chains  to  the  point  of  commencement."  Such  exactness 
we  do,  indeed,  see  carried  out  in  the  location  and  survey  of 
mining  'claims  on  Dominion  lands  or  in  British  Columbia. 
Where  Xo.  i  post  is  a  governing  point,  and  the  direction  towards 
Xo.  2  post  as  governing  the  alignment,    which    mav  be  in  anv 
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direction,  but  our  claims  have  corners,  which  have  been  staked 
out,  and  presumably  must  be  perpetuated;  in  fact,  I  am  officially 
informed  that  a  surveyor  must  join  the  corner-posts  hy  straight 
lines,  so  that  all  the  "shall  he's,"  and  "astronomical,"  and  "'fifteen 
chains,"  and  "square,"  and  "223^  acres,"  really  have  no  exist- 
ence except  on  paper. 

Well,  gentlemen,  not  wishing  to  arouse  ill-feeling  by  arbi- 
trary action,  and  taking  it,  of  course,  for  granted  that  the  framers 
did  not  know  wl^t  the  outcome  might  be;  hoping  also  by 
diplomacy  to  arrive  at  a  happy  solution  of  some  of  the  puzzles, 
I  wrote,  July  28,  1899,  asking  the  Department  of  Crown  Lands 
how',  under  certain  contingencies,  I  should  proceed  to  make  a 
survey.  The  reply  was  delayed  for  nearly  three  months,  until  i6th 
October,  by  which  time  I  had  decided  to  withdraw  from  that 
unfortunate  division.  And  a  rumor  obtains  that  there  were 
widely  divergent  opinions  amongst  those  who  were  consulted 
in  the  m.atter,  and  who  might  be  held  responsible  for  the  con- 
sequences as  to  what  form  the  reply  to  my  letter  should  take; 
some  one  even  venturing  the  opinion  that  the  lines  as  blazed 
should  be  followed.  This  may  be  law,  but  I  do  not  think  any 
surveyor  would  undertake  the  contract  for  making  such  a  survey 
for  $100  a  mile,  even  were  it  at  all  possible.  Here  several 
sketches  were  shown  on  the  blackboard,  exhibiting  the  errors 
that  come  in  under  the  present  system. 

It  is  needless  to  go  into  details  respecting  the  various  surveys 
that  were  made,  and  the  multiplicity  of  combinations  developed. 
The  diagrams  coupled  with  the  regulations  atiford,  to  even  an 
unprofessional  critic,  ample  opportunity  for  mental  gymnastics. 

Several  rather  novel  ideas^ originating  in  the  Bureau  in  its 
attempts  to  further  instruct  the  explorer  when  at  sea,  respecting 
staking  and  eventual  survey  of  claims,  have  come  under  my 
notice,  but  1  believe  enough  has  been  already  exposed  to  con- 
vince this  Association  that  it  is  time  to  draw  the  attention  of 
the  Government  to  the  serious  consequences  which  must  follow 
from  an  adherence  to  the  unfortunately  impracticable  Acts  and 
Regulations,  as  they  now  are  and  have  been  for  several  years 
past.  1  have  touched  on  some  of  the  instances  which  have 
already  caused  nuich  trouble  and  heavy  expense,  and,  if  I  am 
rightly  informed,  the  Government  is  either  unable  nr  unwilling 
lo  attempt  an  interpretation  of  its  own  Acts. 
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The  British  Columbia  Regulations,  respecting  the  staking 
out  of  claims,  result  in  a  heterogeneous-looking  collection,  when 
a  group  of  contiguous  claims  are  surveyed,  but  the  discoverer 
of  valuable  mineral  can,  in  a  very  brief  time,  mark  out  to  the 
best  advantage,  and  in  an  indisputable  -manner,  the  dimensions 
of  the  land  he  is  entitled  to.  The  final  precise  location  of  the 
corners  and  definite  boundary  lines  is  left  to  the  surveyor,  the 
explorer  having  but  three  posts  and  one  line  to  mark,  thus 
avoiding  all  the  entanglements  resulting  in  after  years  from,  as 
in  the  present  system,  having  three  fines  run  on  each  side,  viz.; 
The  first,  a  blazed  one,  by  the  explorer;  the  second,  a  trial , fine 
by  the  surveyor,  and  the  third,  the  final  fine,  a  blazed  one,  also 
bv  the  surveyor. 

If  the  Government  are  wedded   to  the  present  corner  and 
boundary  system,  it  would  be  well  to  add  an  explanatory  clause 
to  the  effect  that  reasonable  approximation  to  the  alleged  ideal 
w-as  expected,  and  that  the  explorer  should,  for  his  own  sake, 
as  well  as  in  the  interests  of  those  wdio  might  follow  him,  run  a 
visible  picket  line  (not  blazed)  from  post  to  post.     This  would 
be   a  vast  improvement  on  the  original  non-apparent   (blind?) 
line,  and  a  step  in  advance  of  the  blazed  curves  and  kinks  now 
to  be  found.     The  corners  should  invariably  be  large  posts,  well 
driven  in  the  ground,  and  surrounded,  where  convenient,  with  a 
pyramid  of  stones,  which  would  be  in  evidence  were  the  post 
destroyed  by  fire.    The  corners  should  also  be  tied  in  to  bearing 
trees,  the  kind,  dimensions,  distance  and  direction, being  recorded 
with    the    local    inspector.     Where  a  corner    falls  in  a  lake,  the 
witness  post  should  invariably  be  assumed  as  being  north,  south, 
east  or  west,  as  the  case  may  be  (ast.),  from  the  actual  corner. 
The  prolonging  of  the  land  boundary, should  not  be  tolerated,  as, 
when  that  distance  is  short  and  the  described  direction  seriously 
out,  an  absurd  and  annoying  enlargement  of  error  must  follow. 
Before  closing,  1  desire,  on  behalf  of  the  genuine  explorer, 
to  press  two  matters.     The  first  is  that  when  a  license  is  pur- 
chased, either  from  the  Crown  Lands  Department  direct  or  the 
local  inspector,  it  should  be  good  for  its  face  value  as  a  license 
in  any  part  of  the  Province.    The  next  is  one  deserving  of  imme- 
diate attention.     In  staking  claims,  the  "  one  man,  one  vote  " 
principle  is,  I  trust,  the    spirit  of    the  law,  and    the   buying    of 
licenses  on  behalf  of  "  his  sisters,   his  cousins,  and  his  aunts  " 
should  be  entirely  done  away  with,  otherwise  the  man  with  many 
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aliases  can  lock  up  a  larg^e  block  of  land,  to  the  manifest  dis- 
couragement and  disadvantage  of  the  really  poor  explorer,  of 
whom,  as,  indeed,  can  be  sometimes  said  of  more  than  one 
survevor  I  could  mention,  $io  occasionally  represents  the  amount 
which  overlies  his  proverbial   "  bottom  dollar." 


DISCUSSION. 

Mr.  \  an  Xosiran<l— This  paper  is  from  Mr.  A.  L.  Russell, 
of  Port  Arthur.  The  paper  has  just  arrived,  and  I  have  had  no 
time  to  read  it  over,  previously,  but  I  hope  there  will  l)e  a 
discussion. 

Mr.  Speight — I  am  sure  we  would  all  like  to  hear  from  our 
old  friend,  Mr.  Blue. 

Mr.  Blue — This  is  the  first  opportunity  I  have  had  of  attend- 
ing the  meetings  of  this  Association.  1  have  been  reading 
vour  reports  for  years  and  I  do  not  remember  to  have  come 
across  a  paper  in  all  your  published  proceedings  that  has  struck 
me  as  forcibly  as  this  paper  has.  I  know  something  of  the  mat- 
ters which  have  been  criticized  by  Mr.  Russell,  and  I  am  not  a 
little  surprised  at  the  number  of  complaints  he  has  made.  Why 
he  should  speak  so  much  in  detail  in  the  discussion  of  the 
matter  or  why  he  should  fail  to  comprehend  what  1  conceive  to 
be  the  clear  and  transparent  meaning  of  the  ^Mining  Act,.!  do 
not  understand.  He  tells  us  that  he  decided  there  is  no  starting 
point  in  surveying  this  kind  of  claims.  Just  allow  me  before 
referring  to  that,  to  refer  to  his  criticism  of  the  use  of  the  term 
"mining  locations"  in  the  Act  as  distinguished  from  mining 
claims;  a  mining  claim  was  held  under  a  license,  and  the 
tenure  was  simply  one  of  holding  and  working.  But  many  ol 
the  claim  holders  said  we  want  something  more  permanent  than 
that  when  we  coiue  to  dispose  of  our  interest  to  prospectors, 
the  great  majority  of  whom  are  simply  prospecting  in  order  to 
discover  some  valuable  deposit  of  mineral  which  they  may  place 
on  the  market,  not  which  they  themselves  may  work.  Well,  we 
regarded  that  as  reasonable  and  provision  was  made  under  which 
a  mining  claim  might  be  sur\eyed  and  taken  uj)  as  a  mining 
location  under  the  pro\ision  of  the  .Act  relating  to  mining 
locations. 
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Mr.  Russell  says  that  there  is  no  starting  point  in  the  survey. 
The  regulations  of  the  Act  itself  are  quite  distinct.  The  start- 
ing point  is  the  post  Xo.  i,  which  is  the  north  east  corner  post 
of  the  claim,  and  in  the  staking  out  of  a  claim  the  regulations 
under  the  Act  call  for  the  planting  of  a  post  of  iron  or  wood  to 
distinguish  it.  It  is  not  the  fault  of  the  Department  if  a  pros- 
pector knows  the  provisions  of  the  Act,  and  yet  marks  his  point 
\\  ith  a  stump  or  stone  or  an\  other  article.  If  he  does  so  he  is 
simply  not  carrying  out  the  provisions  of  the  Act,  and  if  the 
inspector  should  go  into  his  locality  he  can  require  him  to  do  so. 
The  regulations  of  the  Act  fixed  four  different  marks  on  a  claim, 
Post  Xo.  I,  Post  Xo.  2.  Post  Xo.  3,  Post  Xo.  4.  They  are 
required  to  be  at  a  certain  distance  from  each  other  and  it  is 
ass-jmed  that  the  lines  between  them  are  to  be  run  as  astro- 
nomical lines.  We  all  know  pretty  well  that  prospectors  are 
not  able  to  run  astronomical  lines  with  the  use  of  their  com- 
pass, and  that  country  is  rough  and  rocky  with  a  great  many 
inequalities.  We  have,  therefore,  not  made  anv  provision  in 
the  Act  to  require  the  exact  measurement  or  exact  lines. 
But  if  the  complaint  is  made  to  the  inspector  that  a  claim- 
holder  has  not  run  his  lines  astronomically  or  if  the  boundary 
lines  are  in  excess  of  the  lengths  described  in  the  Act,  and  if  com- 
plaint is  made  to  the  Inspector,  he  has  simply  to  call  in  the 
services  of  a  surveyor  and  to  run  the  lines  astronomically,  and 
what  I  say  is  that  the  limits  as  described  in  the  Act  start  out 
from  one  post.  It  is,  therefore,  quite  incorrect  on  the  part  of 
Mr.  Russell,  if  I  understand  him  aright,  to  say  that  there  is  no 
starting  point  in  the  survey  of  a  location. 

I  have  already  referred  to  his  complaint  in  regard  to  the 
excessive  area.  There  is  no  doubt.  I  think,  in  the  case  of  some 
of  the  claims  there  has  been  an  excess  of  area  as  staked  out;  but 
tiie  Act  remedies  that  matter.  It  is  only  necessary  to  make  com- 
];laint  t(j  the  inspector  and  a  correction  is  made. 

I  understood  him  to  say  again  that  we  had  introduced  a 
provision  into  the  Act  which  gives  to  a  licensee  the  authority 
of  a  land  surveyor.  There  is  no  provision  of  that  sort  in  the  Act 
or  the  regulations.  The  licensee  who  takes  out  the  license,  for 
v.'hich  he  pays  $10.  has  the  privilege  of  staking  out  his  claim; 
but  that  does  not  constitute  him  a  licensed  surveyor,  and  his  lines 
would  not  be  recognized  as  the  lines  of  a  licensed  surveyor. 
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The  special  case  that  Mr.  Russell  has  used  for  his  ijlustration 
involves  some  ditticulties  ;  l)ut  in  my  judgment  they  are  diffi- 
culties which  to  a  large  extent  have  ijeen  created  by  Mr.  Russell 
himself.  Mr.  Russell  appears  to  think  that  the  Government  have 
had  some  difficulty  in  understanding  the  Act  and  the  regulations 
themselves.  I  know  that  this  is  not  the  case.  A  memorandum 
was  submitted  to  the  Government.  It  was  consilered  by  the 
Attorney-General's  Department,  and  it  was  agreed  to;  and  these 
surveys  will  be  carried  out  in  accordance  with  the  interpretation 
I>ut  upon  it  by  the  department,  which,  I  think,  is  a  clear  and 
common-sense  interpretation.  I  do  not  see  myself  where  the 
great  difficulties  come  in  that  trouble  Mr.  Russell;  perhaps  they 
would  be  obvious  to  you  who  are  practical  sur\eyors.  I  should 
be  glad  to  hear  what  you  have  to  say  on  the  subject. 

Mr.  Kirkpatrick — Well,  I  have  not  very  much  to  say,  beLau>e 
I  have  not  entered  into  this  question  before.  But  Mr.  Blue  says 
that  it  is  now  before  the  Department.  You  will  notice  that  in 
the  Rules  and  Regulations  it  is  provided  that  the  parties  shall 
blaze  out  the  lines.  \\'ell,  I  have  heard  from  different  surveyors 
how  this  is  done:  that  they  do  not  pretend  to  range  a  line  at  all, 
but  that  they  look  ahead,  and  they  walk  around,  and  they  blaze 
a  tree  here  and  there;  and  in  one  case,  when  a  man  got  to  the 
corner,  he  rolled  down  an  embankment  about  loo  feet,  and  he 
j:)ut  his  mark  there  because  he  <lid  not  want  to  climb  up  again! 
The  consequence  was  the  blazing  was  here  and  the  post  there. 
I  would  suggest  that  the  line  be  picketed,  and  not  blazed.  The 
man  after  taking  his  compass  and  getting  his  course,  should  put 
in  a  picket;  it  is  not  a  very  great  distance  to  run  in  anv  case, 
and  if  he  ju.st  cut  out  some  of  the  brush  that  was  in  the  way  and 
;  picketed  these  lines  so  that  anybody  could  see  them,  they  would 
remain  visible  for  a  year  or  two.  or  perhaps  longer,  until  he  could 
get  his  claim  surveyed. 

Mr.  Blue — .'Xt  what  distance  are  the  pickets? 

Mr.  Kirkpatrick — Oh,  the  distances  vary.  If  they  are  going 
lo  run  over  a  hill,  they  have  either  to  use  very  long  pickets  to 
get  over,  or  they  have  to  use  a  large  number  of  pickets.  Running 
on  a  level,  I  think  that  five  chains  is  about  what  surveyors  have 
between  pickets.  The  lines  should  be  picketed  out  and  the  posts 
planted. 

1  do  not  exactly  understand  Mr.  Blue's  remarks  about  turning 
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a  mining  claim  into  a  location.    As  I  understand  it,  they  call  them 
mining  claims  always. 

Mr.  Blue — They  are  not  mining  claims  ;  they  are  called 
mining  locations. 

]\lr.  Kirkpatrick — I  do  not  understand  that. 

Mr.  Blue — My  understanding  is  that  when  surveyed  they  are 
mining  locations. 

Mr.  Kirkpatrick — I  do  not  think  that  that  amounts  to  a  row 
of  beans. 

Mr.  Blue — This  has  been  the  custom  for  years. 

Mr.  Kirkpatrick — A  mining  location  is  defined  in  the  Mines 
Act  as  being  an  area  of  40  to  320  acres. 

Mr.  Blue — A  mining  claim  is  there  defined  also. 

Mr.  Kirkpatrick — Not  in  that  clause.  That  is  where  I  think 
Mr.  Russell's  difficulty  has  arisen.  If  the  Mining  Act  had 
specified  that  a  mining  claim  on  being  surveyed  should  be 
declared  to  be  a  mining  location,  it  would  be  a  mining  location; 
there  is  no  gainsaying  that.  There  is  nothing  else  I  can  say  on 
this  matter.  I  am  not  prepared  to  criticize  what  Mr.  Russell 
has  said. 

Mr.  Speight — I  can  quite  understand  the  difficulty  that  the 
prospector  would  have  in  blazing  out  a  Hne  and  coming  within 
the  limits  of  the  Act  as  far  as  the  distance  specified  is  concerned. 
It  is  an  exceedingly  rough  country,  many  of  the  hills  there  are 
very  high.  I  happened  to  meet  Mr.  Russell  up  in  that  country. 
I  was  running  some  lines  for  the  Government,  and  he  was  then 
surveying  there. 
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[This  Association  is  not  responsible  as  a  body  for  the  opinions  expressed  in  its    Papers 
bv  Authors.] 

AZIMUTH  AND   TIME    BY  OBSERVATION    ON 

POLARIS. 

By  CYRUS   CARROLL. 


The  paper  l)y  Mr.  Stewart  published  in  the  Proceedings  for 
1899  is  certainly  a  very  useful  one,  as  it  grives  formulae  for  re- 
duction of  observations. 

I.  for  one.  shall  not  attempt  to  follow  out  the  brain  twisting 
calculus  by  which  he  obtained  such  admirable  results, — life  is  too 
short,  and  besides,  I  don't  know  whether  I  could  do  it  or  not. 
I  am  content  to  take  his  formulae  for  granted — the  same  as  I  do 
our  tables  of  Logarithms  and  in  fact  all  our  Mathematical  tables, 
though  not  entirely  ignorant  of  the  means  by  which  they  were 
made. 

I  am  speaking,  of  course,  for  myself  only,  but  I  think  most 
surveyors  ha\e  openly  or  secretly  the  same  mind  about  these 
things,  1  have  said  that  it  is  most  useful,  but  that  depeiids. 
For  topographical  or  for  astronomical  work  in  an  observatory, 
with  all  re(|uired  assistance,  with  instruments  in  perfect  order 
(probably  not  nuich  used),  it  is  necessary  to  be  so  exact  that 
the  error  will  be  too  small  a  quantity,  10  be  assignable,  will  in 
fact  l)e  exhausted. 

lUu  for  timber  limits,  mining  locations,  subdivision  of  Town- 
ships, subdivisions  of  sections  or  lots,  an  approximation  as  near 
as  20"  to  the  true  direction  is  as  near  as  it  is  of  any  use  to  make 
it,  being  only  six  inches  in  a  mile,  which  unless  the  line  be  run 
with  two  picketmcn,  back  targets,  setting  two  or  three  points 
forward,  at  a  (juarter  mile  apart,  testing  to  see  if  all  is  in  line, 
and  then  on  moving  forward,  test  the  last  few  points  back- 
wards, aligning  on  the  target,  using  tacks  and  shingle  nails  as 
pr)iiits. — T   say  unless  the  line  be  so  run  the  deviations  from  a 
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Cos.  Lat.  Cos.  43°  39'  36" 

Log.  Cos.  43°  39'  36" 

Log.  A  Z  =        3-755278 

..     A  Z     =     5692"     =      1°  34'  52" 
0  S         1596 

Nat.  sin    WPS   =    =   =0.36126,   .-.  Arc  IF5   =    21°  10' 40" 

S  P  4417 

21°  10'  40",  in  Sid.  time     =      ih.  24'  42" ;  in  Solar  time      =      ih.  24'  39" 

Add.  Solar  time  at  W      =      i8h.  52'  42" 


Time  of  Observation      = 

Comparing  Azimuth  -  Mine         =  i"  34' 52" 

Mr.  Stewart's         =  1°  34'  47" 


Difference  only                  0°    o'  5" 
Place  of  Observation  west  of  Standard,  in  Sid.  time 

in  Solar  time  = 

Add  my  time  as  found  = 

Standard  time  = 


2oh.  17'  21" 


oh.  17'  35" 

oh.  17'  34" 

2oh.  17'  21" 

2oh.  34'  55" 


Hence  it  appears,  that  if  I  had  used  his  watch,  I  would  have 
arrived  at  the  same  result  practically,  as  the  12"  error  in  the 
watch  would  have  made  no  material  error  in  the  azimuth. 

I  find  that  if  I  take  the  observation  at  2h.  45'  after  elonga- 
tion and  make  an  error  of  i'  in  altitude,  it  will  vitiate  the  azi- 
muth 1'  15"  and  2  minutes  in  time.  Hence  an  error  of  i'  in 
time  would  make  an  error  of  a  little  over  30"  in  azimuth  at 
that  point. 

An  error  of  i'  in  time  or  in  altitude  will  have  but  very- 
little  efifect  at  ih.  from  elongation  and  not  too  much  at  2  to 
23/2  hours. 

This  leaves  an  interval  of  5  hours  in  which  this  sort  of 
observation  may  be  approximately  made.  I  have  never  yet  had 
to  wait  long.  It  pays  to  have  a  good  reliable  watch,  well  reg- 
ulated, .and  to  make  a  note  of  its  rate,  and  a  quadrant  or  sex- 
tant, a  big  one  (not  the  little  round  pocket  toys)  with  which 
to  take  altitudes  properly. 
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with  hours  numbered  from  midnight  to  midnight  and  calcu- 
lated for  4h.  46'  W. 
For  the  purposes  of  ex- 
planation. 1  refer  to  fig- 
ure 1  which  is  the  circle 
of  apparition.  The  up- 
l)er  transit  of  the  star  at 
U=  I2h.  53'  45"  (per 
Canadian    Almanac). 

W  its  west  elonga- 
tion. S  is  the  star,  P  the 
pole,  SO  a  perpendicu- 
lar let  fall  from  S  on 
\\'P  meeting  it   at   O. 

SO=Latitude  —  Alti- 
tude. 

SP::=Polar    Dist.    (i)er  fig  , 

Almanac). 
For  the  purposes  of  azimuth  the  triangle  S.P  O.  may  be  treated 
as  a  ])'aiie  triangle,  with  its  sides  expressed  in  seconds  as  units 
of  linear  measurement. 

With  the  given  parts  SP  and  SO,  I  find  the  angle  SPW, 
the  measure  of  the  arc  WS  which  is  the  time  after  the  elonga- 
tion. 

-And  with  the  same  SP  and  SO.  I  find  OP  which  I  treat  as 

if  it  were  the  Polar  distance  and  as  if  the  dotted  circle  were  the 

path  of  apparition.     I  use  his  longitude  for  the  4"   correction 

in  the  time  of  the  upper  transit  and  to  bring  my  time  to  the 

standard   time  that   Mr.  Stewart  tises. 

TTcre  is  the  preparatory  arrangement  of  the  data. 


Time  of  upper  transit  (Can.  Almanac) 
Correction  for  4h  46'  to  ^b  17'  35" 
Solar  time  of  upper  transit 
Arc    I'.W.    =    in  sid.  time  6h  00'  00" 

In  Solar  time 
5olar  time  of  West  elongation 

The  Latitude  ^  43'    39'  36" 

—  Altitude  =  -    43°    13'  00" 

OP  =  26'  3b 

Polar  Dist.  per  Almanac  =--  S  P   =    i"  13'  37" 


I2h 

53' 

45" 

i2h 

53' 

4 
41" 

5 

39' 

I 

i8h 


52 


1596" 
4417" 


42 
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Straight  line  will  be  more  than  20"  or  30"  of  azimuth  would 
cover. 

Students  fresh  from  college,  who  ''know  it  all,"  will  ridicule 
this,  but  old  surveyors  like  myself  will  know  it  is  true.  The 
one  year's  apprenticeship  is  not  sufficient  to  enable  any  one 
to  understand  and  handle  a  transit  with  all  the  nicety  required, 
more  especially  if  his  practice  is  in  the  usual  way  of  setting  the 
instrument  up  over  a  hole  in  the  ground,  and  sighting  to  a  big 
unshapely  picket,  shaking  in  the  wind  and  its  upper  end  not 
always  staying  where  it  was  put  by  sighting  from  the  instru- 
ment.   Then  again,  he  may  not  go  out  once  in  a  week. 

An  instrument  i.ooo  miles  from  the  maker,  in  constant  use, 
not  to  say  abuse,  for  months,  in  a  range  of  150°  of  temperature, 
will  ine\'itably  get  somewhat  shaky,  and  in  such  condition  must 
be  used. 

I  use  the  tangent  screw  only  in  turning  off  the  azimuth. 
This  is  good  in  any  case,  but  especially  so  with  shaky  tripod. 

I  alwavs  use  "Polaris"  when  I  can.  In  fact,  it  has  always 
been  The  Sun   or  Polaris  with  me. 

It  is  quoted  of  Delambre,  that  he  had  much  experience,  and 
that  he  deprecated  the  use  of  two  stars,  claiming  that  he  had 
better  results  from  one. 

I  prefer  to  take  the  observation  in  twilight,  when  I  can  just 
see  the  star  and  the  wires,  without  any  artificial  illumination. 

I  place  the  transit  in  good  daylight,  plates  at  zero  and 
clamped,  select  my  reference  object,  if  possible  so  near  the  line 
of  the  star  that  in  moving  from  it  to  the  star  I  need  only  to  use 
the  upper  tangent  screw.  Then  I  elevate  the  telescope  to  the 
latitude  which  l)rings  the  star  in  the  field,  then  clamp  the  ver- 
tical circle,  and  with  one  hand  on  its  tangent  screw,  and  the 
other  on  the  plate  tangent  screw,  I  bring  the  intersection  of  the 
wires  on  the  star,  and  note  the  time.  Then  I  drop  an  oiled 
silk  cap  lightly  over  the  instrument,  so  as  not  to  distend  it, 
and  leave  it  till  morning,  but  as  a  precaution  against  possible 
movement  of  the  instrument  I  take  the  readings. 

T  Tiow  take  u])  Prof.  Stewart's  obser\ation,  using  his  data 
but  adding  the  observation  for  altitude  which  must  be  had  for 
my  purpose  when  I  don't  use  the  rime.  I  don't  make  use  of 
the   time   because   he   did    not.      I    use   the    Canadian    Almanac 
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The  latitude  is  a  vital  requisite  as  well  as  the  altitude.  The 
latitude  is  generally  to  be  got  at  within  convenient  limits,  by  dead 
reckoning,  i.e.,  by  course  and  distance  from  some  point  where 
it  is  known,  or  the  sun  can  be  used  to  get  it,  or  by  any  star  of 
which  we  have  the  declination. 

If  we  are  nearly  in  time  for  the  transit  of  "Polaris"  across 
the  meridian,  we  may  use  that,  if  not,  then  we  shall  be  near  the 
elongation  probably,  and  if  we  use  elongation,  the  latitude  need 
not  be  got  so  exactly. 

In  the  first  hour  before  and  after  elongation,  if  we  have  the 
time  within  5  minutes,  it  will  be  sufficient. 

The  writer  is  aware  that  this  solution  of  Mr.  Stewart'^  cn- 
ample.  is  not  absolutely  and  mathematically  correct,  but  it  is 
nearly  so  for  azimuth — not  6  seconds  xDut,  which  is  near  enough 
for  96  perlcent.  of  the  work  of  90  per  cent,  of  the  profession,  that 
s  if  used  within,  say,  23^  hrs.  of  elongation.  I  would  not  use 
it  in  getting  the  time,  as  there  are  easier  and  more  accurate  ways 
of  doing  that. 

As  I  cannot  be  present.  I  would  ask  that  kind  consideration 
l-e  given  to  that  fact.  I  would  not  be  understood  as  under- 
valuing Mr.  Stewart's  formulae.  I  am  glad  10  have  them  and 
shall  use  them  when  on  the  finest  kind  of  work,  but  I  think  for 
practice  such  as  most  surveyors  have,  my  method  is  pre- 
ferable as  being  shorter  and  more  simple. 

Its  very  simplicity  will  be  a  fatal  objection  to  it.  with  some 
surveyors,  but  it  ought  not  to  1)e. 


DISCUSSION. 

Mr.  Ross — Tliis  interesting  paper  by  Mr.  Carroll  is  before 
\ou.  and  I  think  we  would  like  to  have  some  remarks  from  Mr. 
L  B.  Stewart. 

Mr.  L.  B.  Stewart — On  looking  over  Mr.  Carroll's  method,  at 
first  I  was  a  little  inclined  to  regard  it  as  a  rough  one.  but  I  saw 
there  was  a  possibility  of  arriving  at  a  method  of  finding  the  azi- 
muth from  the  data  he  used,  so  I  have  kept  a  few  of  the  results  I 
worked  out  some  days  ago.  By  his  method  he  works  out  an  ex- 
imple.  and  gets  the  same  result  as  I  do  within  five  seconds.  I  took 
the  same  example,  and  worked  out  the  altitude  of  the  star 
at  the  time  of  ol)ser\ation,  and  figured  out  the  azimuth 
from  that,  using  an  extension  'of  his  formula,  and  I  found 
its    value   to   be   equal    to   5707". 3   minus   20". 7,    the   difference 
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being  5686.6.  This  result  agrees  with  the  azimuth  obtained  in 
my  example  last  year  within  a  few-  tenths  of  a  second;  in  fact,  I 
call  it  5687,  so  there  is  a  practical  agreement.  Mr.  Carroll  gets 
the  same  result  within'five  seconds.  But  the  value  of  the  altitude 
he  uses  is  43  degrees  13  minutes,  and  the  value  of  the  altitude 
wlfich  1  worked  out  from  the  example  contained  also  27  seconds, 
and  1  think  that  is  where  the  difference  comes  in.  I  consider 
the  method  a  very  good  one  if  used  in  this  form;  using  the 
simpler  form  of  the  equation,  it  might  be  in  error  to  the 
extent  of  twenty-one  seconds.  Of  course,  for  a  great  many 
purposes  that  would  not  be  very  important.  It  is  evident  on 
the  face  of  it  that  the  method  cannot  be  used  when  the  star  is 
very  far  from  elongation.  If  the  star  is  near  the  meridian  a  small 
error  in  the  altitude  will  have  a  very  considerable  effect  on  the 
resulting  azimuth. 

Mr.  Ross — I  think  we  are  doubly  indebted  to  Mr.  L.  B. 
Stewart  for  the  explanation  he  has  given  and  the  formulae  he 
has  worked  out. 

Mr.  Xiven — I  think  we  are  very  much  indebted  to  Mr. 
Carroll  for  writing  the  paper,  and  to  Mr.  L.  B.  Stewart  for  the 
explanation  he  has  given  us.  Of  course,  it  would  be  a  very  nice 
thmg  to  have  this  worked  out  so  that  people  could  get  an  obser- 
vation at  any  time.  But  up  to  the  present  time  I  must  say  that 
I  have  confined  myself  to  elongation,  preferring  to  put  up  with 
a  little  inconvenience  and  do  something  I  am  certain  about  rather 
than  risk  the  other. 

I  move  that  the  paper  be  received  and  printed.  I  would  also 
move  a  vote  of  thanks  to  ]\Ir.  L.  B.  Stewart. 

Mr.  Speight — I  have  great  pleasure  in  seconding  that.  I  am 
glad  to  see  that  there  is  so  much  in  the  paper  to  commend  itself. 
Apparently  Mr.  L.  B.  Stew-art  has  checked  the  formula  that  is 
given  by  Mr.  Carroll  with  great  care,  and  we  must  all  say  with 
satisfactory  results. 

Mr.  L.  B.  Stewart — Mr.  Chairman,  I  think  this  method  of 
Mr.  Carroll's  is  a  very  useful  one,  as  it  gives  the  surveyor  much 
greater  latitude  in  which  to  work,  a  much  greater  length  of  time 
during  which  he  can  observe  for  azimuth;  and,  I  think,  even  one 
hour  after  elongation,  that  by  his  method  azimuth  can  be  deter- 
mined, and  should  not  be  more  than  half  a  minute  astray. 
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AZiMlTll    in-   POLAKIS. 

By  OfTO  J.   KLOrZ. 
Ottawa. 

The  accuracy  of  the  direction  of  lines  of  survey  is  becoming 
more  and  more  important  with  the  development  and  progress 
of  our  country.  As  many  of  our  surveyors  are  engaged  in  lay- 
mg  out  new  lands,  establishing  the  astronomic  courses  of  old 
compass  lines,  laying  out  mining  claims  and  other  work  requir- 
ing the  determination  of  the  true  meridian,  it  is  thought  that  a 
few  words  on  the  azimuth  observations  on  Polaris  might  be 
opportune. 

I  think  that,  generally,  an  observation  for  azimuth  is  looked 
upon  by  surveyors  as  more  or  less  of  an  undertaking.  This 
should  not  be  the  case.  Theoretically,  the  best  time  for  taking 
an  obser\'ation  on  Polaris  is  at  elongation,  for  the  element,  time, 
has  then  its  least  efifect.  However,  as  the  time  of  elongation 
(eastern)  comes  only  at  a  convenient  time  from  the  middle  of 
August  onward  to  the  latter  part  of  October,  i.e.,  the  time  varies 
from  10  p.m.  to  5  p.m.,  the  earlier  summer  months  necessitate 
sitting  up  or  getting  up  at  night  at  inconvenient  hours,  for  mak- 
ing observations,  besides  running  the  chances  of  a  cloudv  sky. 
If.  on  the  other  hand,  the  surveyor  adopts  the  method  of  observ- 
ing at  any  hour-angle,  which  too  is  a  simple  operation,  he  will 
i)e  able  to  choose  his  own  time  and  convenience,  with  satisfactory 
results. 

In  connection  with  observations  at  elongation,  it  may  not 
be  amiss  to  examine  the  efTect  in  azimuth  of  small  changes  in 
latitude  and  declination  in  the  data  used. 

In  the  spherical  right-angled  triangle  we  have 

Sin  A  =  Cos  6  sec  <p 

where  A  =  azimuth,  5  -  declination,  and  <p  -  latitude. 
DifTerentiatine:  we  ^et 

Cos  A  dA  =  Cos  5  Sec  '-</)  Sin  <f>  d  <p  (S  considered  constant) 

or  d  A  =        Ian  A  tan  (p  d  <f> 
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by  which  we  can  find  the  change  of  azimuth  for  small  changes 
in   latitude. 

Taking  for  Polaris  S=:88^  46'  26". 72  (mean  place  for 
1900)  and  d  4>  the  small  change  in  latitude  as  i'  or  60",  the 
corresponding  change  in  azimuth  dA  is  shown  for  various  lati- 
tudes (covering  the  field  work  in  Canada)  in  the  following  table: 


LATITUDE 

AZIMUTH 

dA 

jLATITUDE 

1 

AZIMUTH 

i         dA 

42^ 

i°38'59".o2 

i".56 

54' 

2'05'o9".4i 

3".oi 

43° 

i°4o'34".8o 

I  ".64 

55° 

2°o8'i5".52 

3  ".20 

44° 

i°42'i5".62 

I  .72 

56^ 

2^1 1'33" -55 

3"-4i 

45° 

i°44'oi".8o 

I  ".82 

57° 

2°  1504" -59 

3".63 

46° 

I  •43'53"-68 

I  ".9 1 

58^ 

2°  1 849". 84 

3  ".88 

47^ 

i^47'5i".67 

2".02 

59° 

2°22'5o".66 

4"-i5 

48- 

r4q'56".i6 

2".  1 3 

1      60" 

2°27'o8".58 

4" -45 

49° 

i"52'o7".64 

2". 25 

61 

2°3i'45".38 

4"-78 

50° 

i°54'26".59 

2".38 

er 

2°36'43'  .o5 

5"-^5 

51° 

i°56'53"-59! 

2".52 

63° 

2°42'o3".95 

5"-5^ 

52- 

l"'59'29"-25: 

2".  67 

64°    , 

2°47'5o".68 

6  ",oi 

53° 

2   02'l4".27, 

2".83 

65°    ' 

2°54'o6".38 

6".52 

The  efYect  in  azimuth  increases  rapidly  with  the  higher  lati- 
tudes as  is  evident,  too,  from  the  above  formula  Sin  A^CosS 
Sec  4>  The  figures  given  in  the  last  column  correspond  to 
those  given  in  the  Canadian  Almanac  as  "Second  correction." 

It  may  be  well  to  explain  that  all  azimuth  tables  of  Polaris 
for  elongation,  even  when  expressed  to  individual  seconds,  are 
in  a  measure  inaccurate,  inasmuch  as  a  constant  declination  is 
used  for  the  year,  which  of  course,  is  not  correct.  The  differ- 
ence in  the  mean  and  apparent  declinations  is  sufificiently  large 
— about  three  quarters  of  a  minute — to  cause  a  difference  in 
azimuth  of  over  a  minute.  Hence,  one  must  not  imagine  to 
obtain  correct  azimuths  from  such  tables  to  within  a  few  seconds 
without  considering  the  proper  conditions.  Any  such  tables 
are  undoubtedly  correct  for  the  assumed  data,  but  we  must 
make  sure  that  those  data  obtain  for  the  time  and  place  of  obser- 
\ation. 

Observations,  otherwise  careful,  have  come  under  my  notice, 
where  this  consideration  was  neglected,  and  results  were  given 
to  fractional  parts  of  a  second  in  azimuth,  when,  in  reality,  the 
azimuth  accurately  deduced,  shows  an  error  of  a  "handful  of 
vconds."  so  to  sneak. 
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Taking  our  formula  Sin  A  =Cos  8  Sec.  <i>,  and  again  dif- 
ferentiating with  respect  to  A  and  8,  for  finding  the  relation 
between  small  changes  in  azimuth  resulting  from  small  changes 
in  declination,  we  have 

Cos  A  J  A  =    -  Sin  5d  o  Sec.  <p. 
As  Sin  t       =  Cos  A  Cosec.  5 
t  being  the  hour  angle  at  elongation 
hence      dA  =    -   Sec.  <p  Cosec.  t  d  5. 

By  the  negative  sign  we  see  the  azimuth  decreases  as  the 
declination  mcreases,  or,  which  is  the  same  thing,  the  azimuth 
changes  with  the  same  sign  as  the  polar  distance.  As  t  is 
within  the  wide  range  of  latitude  in  the  accompanying  tables 
nearly  90-,  that  is  Cosec  ^=1  (approx),  hence  we  may  write 
dA-^=  —    Sec  4>  d  S.  t  is   equal   to  the  complement   of  the 

azimuth  plus  the  spherical  excess,  which  is  small.  Since  Sec.  <t> 
is  always  greater  than  unity,  the  change  in  azimuth  is  always 
greater  than  the  corresponding  small  change  in  declination  and 
increases  rapidly  for  high  latitutes. 

From  the  general  formula  it  is  seen  that  the  azimuth  is  al- 
ways greater  than  the  polar  distance,  except  at  the  equator, 
where  the  two  are  equal.  In  the  higher  latitudes  the  azimuth 
increases  rapidly  until  the  limit  of  .90'  is  reached  in  latitude  90° 
—  S  where  Polaris  is  at  elongation  (eastern  and  western)  at  up- 
per transit,  and  the  hour  angle  is  zero. 

The  following  table  shows  the  change  of  azimuth  due  to  i" 
change  in  declination,  using  same  data  as  in  previous  table. 


LATITUDE. 

d  A 

LATITDDK. 

d  A 

42° 

i"-35 

'54° 

i".yo 

43' 

1  -37 

55° 

I  ".74 

44° 

I  -39 

56° 

I  ".79 

45° 

I  .41 

57° 

I  ".84 

46- 

I  ".44 

58° 

i",89 

47 

I  ".47     ! 

59 

I  ".94 

48° 

I  .49 

60° 

2   00 

49' 

I  "-52          j 

61' 

2".  06 

50° 

i".56       1 

62° 

2  .13 

51° 

i"-59       i 

63° 

2". 20 

52° 

l".62 

64° 

2".28 

53° 

I  ".66 

65° 

2".37 
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We  will  now  consider  the  observation  of  Polaris  at  any  hour 
angle,  together  with  a  time  star  in  the  same  vertical  noting  the 
times  of  trans't  of  the  two  stars. 


In  devising  methods  and  formulae  we  must  never  lose  sight 
of  the  end  aimed  at,  or  rather  the  accuracy  desired.  For  in- 
stance, it  would  be  misapplied  energy  to  obtain  a  latitude  to 
within  a  second  of  arc  on  an  exploratory  survey,  and  hence  the 
method  of  the  former  would  not  be  desirable  for  the  latter. 
Use  a  foot  rule  for  measuring  a  board  and  a  micrometer  ap- 
paratus for  a  base  line.  With  a  minute-reading  instrument  don't 
give  and  don't  expect  results  correct  to  seconds.  jMathemat- 
ical  formulae  and  tables  can't  produce  a  closer  result  than  the 
observation  itself.  Let  there  be  no  delusion  w'ith  illusory  small 
quantities  and  decimals.  As  Professor  A.  W.  Wright  in  his 
admirable  work  "Adjustment  of  Observations"  says:  "In  a  word. 
we  cannot  measure  what  w-e  cannot  see."  This  is  in  contrast 
with  the  illusory  statement  of  Professor  Merriman  in  his  recent 
work  "Elements  of  Precise  Surveying  and  Geodesy":  "A  good 
transit,  having  tw^o  verniers  reading  to  half  minutes,  can  easily 
measure  horizontal  angles  with  a  probable  error  of  one  second 
if  proper  precautions  be  taken  to  eliminate  systematic  and  ac- 
cidental errors."  ' 

Surveyors,  as  others,  want  to  travel  along  the  line  of  least 
resistance,  whether  through  brule  and  swamp,  or  in  taking  ob- 
servations and  computing  them.  The  more  formulae  for  the 
field  confine  themselves  to  the  elementary  and  fundamental  ones, 
the  more  they  will  be  used,  and  for  obvious  reasons. 
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Referring  to  the  figure:  F  represents  the  pole,  »^"  and  ^S  Pol- 
aris and  time  star  respectively,  and  Z  the  zenith. 

Between  Polaris  and  a  time  star  (as  between  any  oiher  two 
stars)  at  any  instam,  there  is  a  constant  angle  equal  to  the 
dift'erence  of  their  right  ascension.  Were  it  possible  to  make 
an  instantaneous  observation  of  both  Polaris  and  the  time  star, 
then  in  the  figure  the  angle  SPS'  would  be  equal  to  a — a' ,  where 
a,  a  are  the  right  ascensions.  However,  as  an  interval  elapses 
between  observing  the  two  stars  on  the  same  vertical,  the  con- 
stant angle  is  diminished  by  this  interval,  expressed  in  sidereal 
time,  that  is 

(a— a')  —  (t— t')  =\=  S  P  S' 

where  "^  and  t'  are  the  observed  times  of  transit  over  the  ver- 
tical. Now  in  the  triangle  SFS'  we  have  PS,  PS'  the  polar  dis- 
tance of  the  two  stars,  i.e.,  the  complement  of  the  respective 
declinations,  90°  -8,  90°  =8'  and  the  included  angle  •^.  Hence, 
by  Napier's  analogies,  and  the  logarithmic  tables  we  readily 
find  the  parallactic  angle.  S 

Then,  in  the  triangle  SPZ  we  have  PZ  the  complement  of 
the  latitude  =90^ — <t>,  PS  and  the  angle  S,  hence,  by  the  simple 
sine  formula,  the  angle  PZS  is  obtained,  which  is  the  supplement 
of  the  desired  azimuth  of  Polaris,  or=  '^ — A. 

This  method,  which  does  away  with  the  use  of  the  hour 
angle  of  the  time  star,  is  rigorous,  simple,  expeditious  and  ac- 
curate, provided  the  logarithmic  functions  are  accurately  ob- 
tained or  taken  out.  It  may  be  stated  that  if  logarithmic  tables 
of  the  trigonometric  functions  comparable  with  the  vernier  read- 
ing of  the  instrument,  be  used,  the  result  obtained  will  be  in 
keeping  with  the  attainments  of  the  instrument. 

The  Napier's  analogies  required,  and  expressed  in  the 
notations  of  the  above  figures  are 

Cos  i  (5'  -  5) 

tan  i  (S':+  S)  =;  r— — —  Cot  ^  A 

Sm  i  (5'.  4-  5) 


Sin  i  (5'  -  5) 
fan  i  (.S    -   S)  =   ^ Cos  h  A 

and  the  sine  formula  Sin  A''=  Sin  S  Cos  5  Sec.  <(> 

In  the  Manual  of  Dominion  Lands  another  method  is  given. 
It  depends  on  the  value  of  the  arc,  p,  from  the  pole  perpendic- 
ular to  the  vertical  on  which  the  two  stars  were  observed. 
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The  two  formulae  there  given,  are 

A  =  p  Sec   <t>  (0 

tan  P  Sec.  <p  Sin  t 

and  A  = — - — ,       (2) 

I   -    tan  P  tan  4>  Cos  t 

in  which  P  is  the  polar  distance  of  Polaris,  andJ  its  hour  angle 
at  time  of  observation. 

In  the  Manual  (table  xv)  the  values  of  p  have  been  tabu- 
lated for  8=88°  41'  and  for  lo  minute  intervals  of  A,  and  y 
intervals  of  declinations  of  time  star.  For  any  other  value  of 
8'  p  must  be  multiplied  by  tan.  88°  41'  into  tan.  of  the  polar 
distance  of  Polaris,  given  in  the  Ephemeris. 

The  table  has  been  computed  from  the  formula 

pi 

p  -  P  Sin  \  ~  Sin  2  A  tan  5 

2 

Now  if  we  substitute  this  value  of  p  in  (i)  we  have 

A  =  P  Sin  A  Sec  <p  ~  P-  Sin  A  Cos  A  tan  5  Sec  <t>  Sin  i" 

identical  with  the  equation  deduced  by  Mr.  Stewart  and  applied 
for  reducing  his  observation  given  m  last  year's  proceedings. 

Equation(2)  necessitates  the  determination  of  the  hour  angle 
of  Polaris,  before  the  azimuth  can  be  found.  This  is  a  w^holly 
unnecessary  procedure,  .for  the  quantity  sought  is  azimuth  and 
not  time. 

We  therefore  revert  to  our  simple,  rigorous  formula  for  ob- 
taining the  azimuth  by  observing  Polaris  on  the  same  vertical 
with  a  rapidly  moving,  or  time,  star. 

To  avoid  errors  of  time  of  transits,  the  line  of  collimation 
should  be  well  adjusted  and  the  horizontality  of  the  axis  as- 
sured. The  mean  azimuth  of  a  line  determined  from  two  ob- 
servations on  Polaris,  one  circle  east,  the  other  circle  west,  will 
be  practically  free  from  the  collimation  error  but  not  of  level 
corrections  if  axis  is  not  horizontal.  In  a  well-adjusted  sur- 
veyor's instrument,  the  residual  error  of  the  latter  is  a  neglig- 
ible quantitv. 

As  ".  «',  '^  are  expressed  in  sidereal  time,  so  must  t — r' 
be.  The  time  of  observation  is  always  so  selected  that  the  in- 
terval r—r'  is,  say  about  five  minutes.  Hence  when  an  ordin- 
ary watch — mean  time — is  used  the  correction  will  be  only  about 
a  second  i.e.,  at  the  rate  of  10  seconds  an  hour.  The  correction 
has  to  be  added  to  the  interval. 
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Surveyors  observing  by  this  method  for  the  first  time  will 
undoubtedly  meet  with  some  difficulty,  e.g.,  setting  for  Polaris, 
to  have  it  in  the  field,  estimating  the  time  they  have  to  wait 
until  the  time  star  transits  over  the  vertical  of  Polaris  after 
having  set  the  telescope  at  the  altitude  (meridian  =«^— 8).  How- 
ever, one  or  two  observations  added  to  gumption  will  overcome 
all  this,  and  observing  will  become  a  pleasure  instead  of  a  dread 
which  it  now  so  commonly  is. 

The  other  formula 

A  =p  Sec  0  =  P  Sin  A  Sec  (p  -r  P-  Sin  A  Cos  A  tan  5  Sec  <p  Sin  i* 

in  which  P  is  expressed  in  seconds  of  arc,  requires  a  few  less 
logarithms  to  turn  up  and  is  in  so  far  preferable.  Al- 
though of  an  approximate  form,  being  the  first  two  terms  of  a 
series,  it  is  yet  more  accurate  than  results  can  be  looked  for 
from  the  vernier  reading  of  any  surveyor's  instrument,  and  hence 
furnishes  a  method  to  which  surveyors  can  apply  with  advan- 
tage. In  working  out  the  above  formula  it  is  not  as  formid- 
able as  it  appears,  for  the  quantities  in  the  first  term  are  repeated 
in  the  second,  and  hence  need  not  again  be  taken  out. 

The  main  object  of  this  paper  is  to  assist  surveyors  in  over- 
coming the  prejudice  or  aversion  they  have  to  observing  Polaris 
at  any  other  time  than  elongation.  The  adoption  of  observing 
Polaris  at  any  hour  angle,  together  with  a  time-star  in  the  same 
vertical,  will  add  much  to  their  personal  comfort  and  to  the 
greater  accuracy  of  their  work,  from  the  fact  that  more  observ- 
ations will  be  taken. 


DISCUSSION. 


Mr.  Xiven — I  do  not  know  that  I  have  much  to  say.  No 
doubt  it  is  a  very  good  paper.  From  what  Mr.  L.  B.  Stewart, 
Mr.  Klotz  and  Mr.  Carroll  have  written  we  ought  to  be  able 
to  make  our  observations.  As  I  said  last  night.  I  have  hitherto 
confined  myself  to  cU^igation,  but  it  would  be  a  very  great  benefit, 
in  the  way  of  comfort,  to  be  able  to  take  the  observation  shortly 
after  sundown.  In  this  paper  Mr.  Klotz  brings  everything 
down  to  fme  points — seconds.  Well,  that  is  all  right,  but  it 
would  be  very  important  also  that  the  surveyor  should  do  his 
practical  work   with  as  much   accuracv  as   Mr.    Klotz  calculates 
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Iris  azimuth.  Many  of  our  profession,  I  am  afraid,  do  not  observe 
as  much  accuracy  in  carrying  out  their  work  as  they  should. 
For  instance,  Mr.  Carroll  said  in  his  paper:  "A  man  sets  up  an 
instrument  plumb  over  a  hole  in  the  ground,  and  there  is  no 
certainty  as  to  whether  that  hole  in  the  ground  is  directly  under 
tlie  instrument.  There  is  a  great  deal  in  carrying  out  the  obser- 
vation on  the  ground,  and  very  much  depends  upon  that;  and 
we  should  be  prepared  to  give  more  attention  to  this  matter  than 
we  are  in  the  habit  of  doing. 

Mr.  Speight — I  have  no  doubt  that  when  this  paper  is  in 
print  we  will  be  able  to  take  it  in  better,  and  apply  it  in  our 
practice.  As  Mr.  Xiven  has  said,  there  is  no  doubt  by  exercising 
great  care  in  the  work  on  the  gi"'ound  frequent  observations  are 
probably  not  so  necessary. 

]\Ir.  P.  S.  Gibson — How  often  do  you  make  your  observa- 
tions in  a  township? 

Mr.  Speight — I  take  them  two  or  three  times  a  week  if  the 
conditions  are  favorable.  I  have  always  one  instrument  in  camp. 
I  have  taken  observations  probably  three  or  four  times  a  week. 
I  have  gone  two  weeks  without  an  observation. 

:Mr.  L.  B.  Stewart — Mr.  Chairman,  after  all  the  papers  that 
have  been  read  on  the  subject  of  azimuth,  it  seems  to  me  that 
the  surveyor  who  waits  up  until  two  o'clock  in -the  morning  in 
order  to  observe  azimuth  at  elongation  almost  deserves  to  have 
it  cloud  over  at  a  quarter  to  two. 

In  looking  over  the  different  methods  that  have  been  dis- 
cussed, it  seems  to  me  that  the  best  .method  is  by  observing  two 
stars,  observing  some  star  on  the  vertical  circle  of  .polaris.  In 
discussing  the  effect  of  errors  of^  observation,  it  seems  to  me  that 
those  errors  have  less  effect  on  the  azimuth  in  that  method  than 
in  any  other,  with  the  exception,  possibly,  of  the  observation 
of  poiaris  at  elongation.  As  I  pointed  out  last  night,  the  effect 
of  an  error  in  either  the  latitude  or  in  the  observed  time  in  the 
method  of  observing  two  stars  is  divided  by  about  forty:  that 
is.  the  error  in  azimuth  is.  about  a  fortieth  the  error  in  either 
latitude  or  the  time  observed;  and  I  think  that  is  all  you  can  say 
for  any  other  method  that  I  know  of.  In  observing  the  altittide 
of  polaris  for  azimuth,  say  at  elongation,  the  effect  of  an  error 
in  latitude  is  practically  zero;  and  also  the. effect  of  an  error  in 
altitude  is  also  about  zero;  but  if  the  star  is  far  from  elongation, 
the  error  in  either  of  the  data  mav  be  multiplied  by  a  verv  large 
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ininiber.  The  ratio  of  forty,  which  the  error  in  data  bears  to  the 
error  in  azimuth,  is  about  the  maximum  value  of  that  quaniity; 
it  may  be  very  much  less. 

The  observation  of  two  stars  also  is  an  extremely  easy  one.  The 
method  I  follow  in  taking  the  observation  is  to  choose  some  star 
that  transits,  say,  about  dusk,  or  shortly  after  sundown.  It  is 
then  light  enough  to  see  a  picket  on  the  line  whose  azimuth  you 
wish  to  determine,  or  to  set  a  picket:  and  when  1  want  to  find  the 
pole  star  I  generally  find  the  meridian  approximately  by  means  of 
a  compass,  and  then  raise  the  telescope  to  an  altitude  equal  to  the 
known  latitude,  and  then  find  the  pole  star.  A  few  minutes  before 
the,  time  of  transit  I  set  on  ])olaris,  and  turning  over  the  telescope 
ol)serve  the  transit  of  the  time  star,  which  should  be  one  of  small 
declination,  and  when  it  crosses  the  field  of,  view  I  note  the  time 
by  my  watch  when  it  appears  on  the  intersection  -of  the  cross  wires. 
Then  the  difterence  of  those  two  times  with  the  difference  of 
right  ascension  gives  the  quantity  delta  that  Mr.  Klotz  uses  in 
his  pa])er.  Jn  order  to  pick  out  a  star  that  is  a. time-star  that 
Avill  serve  for  observation,  its  api)roximate  right  ascension  can 
be  found  in  this  way:  The  right  ascension  of  the  sun  increases 
about  two  hours, a  month  and  about  four  minutes  a  day;  so  that 
knowing  the  number  of  months  and  days  that  have  elapsed  since 
March  2ist,  you  /Can  easily  compute  approximately  the  sun's 
right  ascension..  If  you  wish  to  observe  at  eight  o'clock  in  the 
evening,  a  star  suitable  for  observation  is  chosen  from  the  al- 
manac whose  right  ascension  is  nearly  equal  to  eight  hours  plus 
the  sun's  approximate  right  ascension. 

I  am  more  in  favor  of  a  formula  in  the  shape  of  a  series.  The 
series  given  by  Mr.  Klotz  is  identical  with  the  one  given  by  me 
last  year,  and  two  terms  of  that  series  are  sufficient  for  all 
])urposes:  and  the  computation  of  the  azimuth  from  that,  I  am 
sure,  is  a  very  simj)lc  matter. 

Mr  \'an  Buskirk — I  would  like  to  know, if  any  gentleman 
1ias  jiractised  taking  the  observation  of  the  sun  in  the  day  time. 
It  is  done  in  the  States  and  in  British  Columbia  on  mining 
claims. 

Mr.  L.  B.  Stewart — I  used  that  method  myself  in  practice 
when  1  was  up  north  ;  but  the  observation  is  a  little  more 
difificult  probal)ly  than  with  a  star.  The  instrument  that  I  took  out 
had  an  arrangement  of  colored  shades  in  the  shape  of  a  little 
wheel    that    screwed    on    in    front    of   the    eye-piece;    so   that    a 
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shade  of  any  desired  degree  of  density  could  be  used.  Well, 
unfortunately  this  aftair  projected  out  so  far  that  the  telescope 
would  not  transit,  and  it  was  almost  impossible  to  get  an  obser- 
vation, because  it  meant  unscrewing  the  shades,  and  that 
would  generally  shake  the  instrument  too  much  for  accurate 
work.  So  I  used  to  observe  stars  in  the  same  way  as  the  sun. 
In  the  latitude  of  64-  or  65°  the  pole  star  i.s  almost  too 
high  for  observation.  The  method  I  used  was:  I  carried  with 
nie,  copied  from  the  almanac,  the  apparent  places  of  about  six 
or  eight  stars.  I  picked  them  out  in  such  a  way  that 
I  always  had  a  star  for  obser\-ation  at  any  time ,  during  the 
summer  about  dusk,  and  I  would  have  also  one  or  two  other 
stars  that  would  serve  for  latitude  observations.  Most  of  the 
time  I  found  the  star  Arcturus  to  serve  very  sRvell  for  azimuth, 
and  the  star  Altair  to  get  my  latitude.  In  reducing,  the 
method  is  precisely  the  same  as  in  the  case  of  the  sun. 

The  President — I  would  like  to  ask  Mr.  L.  B.  Stewart 
whether  the  solar  compass  is  still  in  use  by  surveyors. 

Mr.  L.  B.  Stewart — I  have  not  seen  it  used  much.  There 
are  a  few.  I  believe,  who  use  it;  but  personally  I  have  not  a  very 
high  opinion  of  the  solar  compass.  I  would  far  sooner  depend 
upon  an  observation  for  azimuth  than  use  a  solar  compass.  One 
of  our  transits  has  a  solar  attachment,  and  I  find  the  azimuth  with 
it  on  a  line  whose  azimuth  I  have  already  determined,  just  in 
order  to  form  an  idea  of  ^the  accuracy  of  the  instrument,  and 
sometimes  it  gives  very  fair  results,  and  at  other  times  it  is  as 
much  as  ten  or  fifteen  minutes  astray.  Prof.  J.  B.  Johnson,  in 
his  work  on  "Surveying,"  discusses  the  solar  compass,  and  he 
shows  that  very  large  errors  may  result  if  observations  be  taken 
at  any  but  favorable  times.  The  sun  should  not  be  too  far  from 
the  prime  vertical.  Prof.  Baker,  in  his  work  on  "Engineer- 
ing Instruments."  says  that  it  is  an  instrument  that  reflects 
more  credit  on  the  inventor  than  on  the  1  modern  user. 

Mr.  Ross — Although  it  is  probably  true  that  a  great  many 
of  our  members  do  not  find  it  necessary  to  take  azimuth  obser- 
vations very  often,  I  think  the  time  is  coming,  and  probably 
verv  soon,  when  all  registered  plans  and  descriptions  will  have 
to  show  the  true  astronomical  course,  and  these  papers  will 
enable  each  of  us  to  fix  on  some  method  that  we  may  practise 
and  familiarize  ourselves  with,  and  which  will  be  of  great  value 
to  us  in  the  future. 
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CEMENT  CONCRETE  CULVERTS. 

By  a.  W.  CAMPBELL. 


The  subject  which,  'in  response  to  the  invitation  of  the 
council,  1  have  chosen  to  place  before  you  to-tiay,  is  very  much 
akin  to  that  of  last  year.  This  was  not  overlooked  in  making 
my  selection.  The  matter  is  one  which  deserves  very  full  treat- 
ment for  various  reasons;  and  is  a  detail  of  road  construction 
regarding  which,  more  than  any  other,  perhaps,  I  receive 
inquiry  trom  members  of ,  our  profession.  While  there  is  .no 
dearth  of  literature  and  data  with  regard  to  culverts  of  stone, 
and  brick  masonry,  that  available  respecting  cement-concrete 
arches  is  very  meagre. 

The  material  can  hardly  be  called  a  new  one,  for  there  are 
viaducts  and  pavements  still  in  existence  which  were  built  by 
the  Romans  2,000  years  ago.  Its  manufacture,  however, 
had,  until  about  thirty  years  ago,  been  numbered  among  the 
lost  arts.  It  is  of  a  still  more  recent  period  that  it  has  been, 
commonly   employed,   particularly   in   Canada. 

There'  is  a  very  general  impression  among  councillors  with 
whom  you  have  to  deal  that  it  is  too  expensive.  Councils 
nevertheless,  are  outgrowing  that  idea,  and  in  one  part  of  the 
t*rovince  and  another,  I  find  waterways  of  six  to  eight  feet 
span  built  of  stone,  brick  and  concrete,  at  a  cost  of  from  $500 
to  $1,000.  The  old  wooden  structures,  which  they  replaced, 
mav  have  cost  in  the  first  instance  only  $50,  but  they  were 
perishable,  constantly  in  need  of  repairs,  an  impediment  to 
travel,  at  times  dangerous,  and  the  trend  of  feeling  is  towards 
more  permanent  and  serviceable  work. 

The  limit  of  span  in  which  concrete  can  be  used  is  prob- 
ably quite  equal  to  that  of  stone  arches.  This  will  remain,  for 
the  mo.st  part,  a  question  of  economy  in  highway  work,  and 
its  use  will  cea.se  where  the  steel  bridge  with  concrete  ainit- 
ments  steps  in.  The  line  is  not  definitely  drawn  for  all  cases, 
but  up  to  forty  feet,  the  least  expensive  kind  of  cement-concrete 
can   be  used    in  arches,  and   certainly   up   to   that    point   its  use 
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is  quite  feasible,  i^or  the  longer  spans,  arches  of  the  Milan 
type  are  being,  used  in  the  United  States  and  Europe — that 
IS,  concrete  re-enforced  with  a  skeleton  of  steel. 

Arches  of  concrete  may  be  designed  by  the  formulae  used 
m  proportioning  arches  of  stone  masonry.  But  the  determ- 
ination of  the  liner  of  resistance,  and  theory  of  the  arch,  as 
applied  to  stone,  cannot  be  applied  to  concrete  arches.  The 
stone  arch  is  designed  on  the  principle  that  it  will  remain 
in  place  without  the  use  of  mortar;  while  the  concrete  arch, 
on  the  other  hand,  is  a  monolith,  dependent  upon  its  cohesive 
strength. 

That  the  arch  is  dependent  upon  cohesive  .strength,  points, 
it  appears  to  me,  to  the  necessity  of  a  generous  proportion  of 
cement,  very  great  care  in  mixing  the  concrete,  and  the  best 
quality  of  all  materials  employed. 

^ly  meaning  with  regard  to  the  proportion  of  cement  can 
be  better  understood  by  ^ glancing  over  the  composition  of  con- 
crete. A  concrete  can  best  be  regarded  as  a  mixture  of  mor- 
tar and  broken  stone,  the  mortar  being  formed  from  a  mixture 
of  sand  and  cement.  Given  a  sample  of  broken  stone  in  a  ves- 
sel, the  requisite  quantity  of  mortar  can  be  gauged  by  pour- 
ing water  into  the  vessel  until  the  stone  is  submerged.  The 
Quantity  of  water  used  wiir  indicate  \he  amount  of  mortar 
required  to  completely  fill  the  voids  in  the  stone.  The  'pro- 
portionate amount  of  cement  needed  to  fill  the  voids  in  the 
sand,  can  be  gauged  in  the  same  way.  The  proportions  'of 
cement,  sand  and  broken  stone  obtained  in  this  manner  would 
provide,  with  perfect  mixing,  a  mortar  of  which  the  voids  in 
the  sand  are  filled  with  cement,  and  each  particle  of  sand 
coated  with  cement;  it  would  provide  a  concrete  in  which  the 
interstices  of  the  stone  are  filled  with  this  mortar,  and  each 
stone  coated  with  mortar.  This  would  be  the  case  with  per- 
fect mixing,  and  would  provide  a  theoretically  perfect  concrete. 
Perfect  mixing  is  not  possible,  however,  and  it  is  necessary 
to  provide  an  amount  of  cement  in  excess  of  the  voids  in  the 
sand,  and  an  amount  of  mortar  in  excess  of  the  voids  in  the 
stone. 

With  proper  mixing  and  good  materials,  a  satisfactory  con- 
crete for  bridge  abutments  'can  be  framed  from  cement  and 
broken  stone,  in  the  proportion  of  one,  three  and  four.  But 
it  is  recognized  that  the  greatest  strength  in  concrete  can  be 
obtained    In-    makinsf   the   mortar   rich    in    cement,    rather   than 
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lessening  the  quantity  of  stone.  Nor  beyond  providing  for  a 
strong  adhesion  of  mortar  and  stone,  is  there  wisdom  m  mak- 
ing the  mortar  materially  stronger  than  the  stone.  This  applies 
to  crushing  strength,  however,  rather  more  than  to  the  ten- 
sile strength  required  to  some  extent  in  the  arch.  For  the 
arch  proper,  it  will  Le  well  to  use  a  rich  concrete,  in  6ay  the 
proportions  of  one  of  cement,  two  of  sand,  and  three  of  broken 
stone.  With  small  arches  there  will  be  little  economy  in  chang- 
ing the  proportions  for   the  abutments. 

The  cost  of  the  abutments  may  be  lessened,  where  they 
are  of  sufficient  thickness,  by  the  use  of  rubble  concrete.  The 
timber  casing,  or  curbing,  must,  of  course,  be  built  up  as  the  lay- 
ing of  the  arch  proceeds.  Within  the  casing,  and  firmly  tamped 
against  it,  there  should  be  placed  fine  concrete  to  a  thickness  of 
about  six  inches.  This  will  form  a  shell  for  the  abutment,  inside 
of  which  large  stones  may  be  placed  in  rock-and-pinion  order, 
ends  up.  There  should  l)e  a  space  of  at  least  two  inches 
between  the  stones,  filled  with  fine  concrete,  and  all  firmly 
rammed.  The  outer  shell  of  fine  concrete  should  always  be 
kept  built  up  six  inches  or  so  in  advance  of  the  rubble  work. 
This  should  be  laid  in  layers,  and  each  layer  well  ,flushed  with 
a  layer  of  fine  concrete.  The  lumber  used  in  making  the 
curbing  or  casing,  should  be  dressed,  tightly  fitted  and  firmly 
braced,  so  that  the  concrete  may  be  well  rammed  into  place. 
The  exterior  of  the  culvert  when  finished,  should  have  a  smooth 
face,  free  from  holee;  and  a  surface  coating,  which  is  of  little 
use,  should  not  be  necessary.  The  arch  centre  should  be  firmly 
put  in  place,  and  should  not  be  removed  for  at  least  two  weeks 
after   the   completion    of    the   arch. 

There  is  some  discussion  at  present  as  to  the  relative 
strengths  of  gravel  and  broken  stone  in  concrete,  without  any 
decisive  results  in  either  case;  although  the  natural  inference 
it  to  suppose  that  a  rough,  irregular  surface  will  secure  greater 
adhesion  than  one  that  is  smooth.  However  that  may  be, 
there  is  little  reason  to  doubt  that  gravel  will  make  a  good 
concrete.  But  there  is  a  right  and  wrong  way  of  using  gravel. 
It  is  not  uncrmnun  in  find  cement,  and  gravel  iust  '?s  it  is 
taken  from  the  pit.  mixed  to  form  a  concrete.  Remembering 
the  proper  coir  position  of  a  concrete,  and  placing  beside  this 
the  fact  that  gravel  usually  contains  sand,  but  not  in  any  defi- 
nite proportions,  that  some  pockets  of  "gravel"  may  be  almost 
completely    sand,    while    in    the   lavcr'^   adjoining  there    may   be 
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liltle  if  any  sand,  it  will  be  readily  understood  why  it  is  that, 
in  some  cases,  concrete  mixed  ni  this  way  may  be  successful, 
yet  it  will  always  be  uncertain  and  hazardous.  The  only  safe 
method  is  to  separate  the  stone  and  sand  composing  the  gravel 
by  screening,  then  to  mix  cement,  sand  and  stone,  uniformly 
and  in  their  right  proportions. 

A  cause  of  poor  concrete  is  the  excessive  amount  of  water 
used  when  mixmg.  The  tendency  very  often  is  to  bring  con- 
crete to  the  same  consistency  as  common  mortar,  a  very, great 
mistake.  Concrete  when  ready  to  be  placed  in  the  work  should 
have  the  appearance  of  freshly  dug  vearth.  Where  an  exces- 
sive amount  of  water  is  used,  the  hardened  concrete  will  have 
an  open,  spongy  texture.  The  concrete  ^should  be  mixed  close 
to  the  work,  in  a  box,  which  is  sometimes  specified  as  water- 
tight, >but  the  concrete  will  soon  make  it  so.  It  should  be 
mixed  in  just  such  c}uantity  as  is  required,  and  a  constant 
stream  kept  passing  to  the  work.  It  should  he  laid  in 'layers, 
and  each  layer  thoroughly  rammed  until  moisture  appears  on 
the  surface. 

It  is  very  necessary  to  see  that  the  sand  ar\d  stone  used  in 
making  the  concrete  are  clean,  that  is,  free  from  clay,  loam, 
vegetable  or  other  matter  which  will  act  as  an  adulterant,  and 
result  in  a  weak  and  friable  concrete.  If  such  matter  is  inter- 
mixed wiih  the  stone,  it  is  well  to  flush  it  away  with  a  good 
stream  of  ^\•ater.  >Large  stone  used  in  rubble  concrete  should 
also  be  treated  lin  this  way.  Indeed,  it  is  well,  particularly  in 
hot  weather,  to  dampen  the  stone  before  mixing  it  with  the 
mortar.  The  stone  in  hot  wea  her  causes  the  moisture  of  the 
mortar  to  evaporate,  with  the  result  that  it  sets  too  quickly; 
and  at  all  times  there  is  n:ore  or  less  absorption  from  th'e 
mortar  in  immediate  contact  with  the  stone,  unless  the  stone, 
as  intimated,   has  been  .previously  dampened. 

When  the  work  ceases  for  the  day,  cr  is  for  other  reasons 
interrupted,  the  surface  should  be  kept  damp  until  work  is 
resumed.  When  work  is  in  progress  in  hot  weather,  any  ex- 
posed surfaces  should  he  kept  damp  and  protected  from  the 
rays  of  the  sun:  otherwise  the  surface  will,  in  setting  too  rap- 
idly, be  interlaced  with  hairlike  cracks,  which  filling  with  water  in 
winter,  and  freezing,  will  cause  the  surface  to  scale  off.  The 
same  scaling  sometimes  results  'from  laying  concrete  in  frosty 
weather. 
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Arch  culverts  of  masonry  or  concrete  fail  frequently  from 
settlement,  caused  by  an  insecure  foundation.  The  foundation 
should  always  he  of  at  least  ..sufficient  depth  to  be  free  from 
any  danger  of  undermining  by  tTie  scour  of  water,  and  of  suf- 
ficient further  depth  to  be  safe  ifrom  settlement. 

The  one  element  in  the  'construction  of  concrete  work  which 
presents  a  real  difficulty,  is  the  uncertainty  with  regard  to  the 
•quality  of  the  cement.  The  means  of  performing  complete  tests 
are  not  within  the  reach  of  small  municipalities,  and  they  are 
dependent  upon  the  good  reputation  of  the  brand  employed. 
Different  batches  of  cement  of  the  same  .brand  differ,  as  we 
know,  in  (piality.  and  sometimes  very  much  to  the  disadvant- 
age of  the  user.  A  brand  may  be,  in  general,  good.  And  yet 
there  are  lapses  now  and  then,  a  little  carelessness  in  chem- 
istry perhaps,  which  cause  an  occasional  lot  to  be  unfit  for  use. 
This  is  a  disadvantage  which  small  numicipalities  have  at  pres- 
ent to  meet;  yet  it  is  one  which,  I  feel  confident,  is  growing 
less,  and  will  continue  to  grow  less  as  experience  in  the  manu- 
facture of  cement  reaches  a  more  definite  stage.  Its  use  in 
the  construction  of  highway  culverts  is  a  matter  with  which 
every  member  of  the  Association  engaged  in  municipal  work 
should  fully  acquaint  himself. 


DISCUSSION. 

Phis  pa|)cr  is  not  given  the  same  title  as  the  programme  gives 
it.  but  that  is  very  fre(|uently  the  case  with  papers.  It  is  entitled. 
"  Cement    Concrete   Culverts." 

Mr.  Ross — >\\'e  have  this  paper  before  us.  I  lliink  it  is  a 
most  sea.sonablc  one.  and  one  which.  1  think,  will  be  of  value  to 
nearly  every  member  oi  our  .\s.M)ciation.  Mr.  Campbell  was 
over  the  ground  very  thoroughly,  and  T  do  not  know  that  there 
is  very  nnuh  t(»  criticize  or  add  to  what  he  has  said  ;  but  we 
\\i  nld  \  c  very  glad  to  lic.tr  (.ur  meml  ers  in  rcj.jard  to  tb.c  pai)er 

Mr.  Sankey — Concrete  is  now  very  generally  taking  the  place 
of  stone.  es|>ecially  where  stone  is  difficidt  to  get.  Tn  some  i)arts 
of  the  comitry  suitable  stone  for  the  work  is  not  verv  plentiful 
or  readily  gr>t  at.  1  cin  xouch  for  what  Mr.  Campbell  says  about 
the  same  brand  of  cenuut  differing  most  seriously.  Tn  Toronto 
wc  use  an  enormous  amomit  of  cement  in  the  citv  works,  and  it 
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takes  a  young  man  nearly  his  whole  time  sampling  the  cement 
and  testing  it.  We  have  samples  continually  taken  from  the 
cement  delivered  by  the  contractors  on  the  pavement  work  to 
see  whether  the  cement  he  is  using  can  stand  the  test.  Of  course, 
when  the  contract  is  let  the  specification  provides  that  the  cement 
must  stand  a  certain  test.  Then  each  barrel  must  be  carefully 
tested  during  the  progress  of  the  work  to  see  that  it  is  up  to  the 
standard;  and  in  some  cases  the  manufacturers  of  the  cement 
themselves  will  not  believe  when  we  report  that  the  cement  is 
not  up  to  the  standard.  They  will  tell  us  it  is  off  the  same  batch, 
the  same  burning,  and  prepared  with  the  same  care.  We  tell 
them  to  come  and  see  what  has  been  broken  and  the  official 
record  of  those  who  have  broken  it,  and  they  will  hardly  believe 
their  own  eyes 

Mr.  Niven — I  do  not  know  enough  about  such  matters  to 
criticize,  but  I  think  this  is  a  good  paper.  There  is  one  thing 
certain,  that  some  other  than  wooden  culverts  must  be  used,  be- 
cause in  many  parts  of  the  country  it  is  impossible  to  get  the  tim- 
ber for  a  wooden  culvert,  as  there  is  no  earthly  use  in  putting  in 
anything  but  cedar,  other  timber  will  only  last  a  few  years;  and 
if  these  cement  culverts  could  be  established  for  the  country 
roads  and  water  courses  where  they  are  necessary  it  would  be 
a  great  boon. 

]\Ir.  Ross — Quite  a  boon  to  the  path-masters;  they  would 
not  have  to  be  replacing  broken  planks. 

Mr.  Sankey — There  is  a  company  known  as  the  ]\Ietal  Com- 
pany with  the  object  of  introducing  this  class  of  structure.  They 
have  the  most  modern  machinery  for  producing  the  metal.  They 
take  sheets  of  steel  of  suitable  strength,  and  it  is  stamped,  and 
when  it  cumes  through  a  stamp  it  looks  like  a  large  fisherman's 
net.  This  is  used  for  the  strengthening  of  all  concrete  work. 
Quite  recently,  I  understand,  they  have  put  up  a  factory  in 
Montreal.  They  have  carried  on  some  very  extensive  tests,  and 
the  results  iiave  been  astonishing. 

Professor  Stewart — The  testing  of  cement  at  the  School  of 
Science  is  not  in  my  department,  but  in  that  of  ]\lr.  Wright.  In 
connection  with  this  I  was  in  Peter])oro'  about  a  year  ago,  and 
met  the  gentleman  who  has  charge  of  the  cement  works  on  the 
Trent  \^alley  canal,  and  he  showed  me  some  specimens  of  con- 
crete that  had  been    broken  off    after  it  had  set    and    hardened 
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(lutrouohly.  and  I  wab  aMoiiished  at  the  strength  shown  by  the 
cement  in  this  broken  concrete.  It  had  been  broken,  I  think, 
by  a  sledge  hammer,  and  in  breaking,  instead  of  the  stone 
separating  from  the  cement,  it  liad  l^roken  as  if  it  were  a  mass 
of  rock  instead  of  a  mixtnre  of  gravel,  broken  stone  and  cement. 

Mr.  W  ilkie — 1  had  a  little  experience  with  Portland  cement 
last  year.  I  found  that  a  few  barrels  were  not  up  to  the  standard 
at  all.  It  did  not  set  for  thirty-six  or  forty  hours;  it  was  a  slow- 
setting  cement.  A  few  weeks  after  it  was  apparently  as  hard 
as  any  of  the  other  cements.  The  manufacturers  would  have 
declared  that  it  was  exactly  the  same — no  ditlerence  whatever. 
In  using  Portland  cement  we  cannot  be  too  careful  in  watching 
it.  and  we  will  get  the  best  results  from  it. 

Mr.  Ross — Reliable  manufacturers  in  Canada  make  very 
trying  tests  of  the  goods  they  turn  out,  both  chemically  and 
mechanically,  and  do  not  send  out  anything  but  what  they 
consider  first-class  in  every  respect.  But  I  suppose  there  are 
some  manufacturers  not  reliable. 

Mr.  Sankey — With  regard  to  the  different  brands  of  cement 
at  present  in  use  in  Toronto,  we  are  constantly  getting  letters 
from  dift'erent  parts  of  the  country  asking  how^  a  certain  brand 
has  stood  our  tests,  and  what  test  it  has  stood;  and  I  know  the 
City  Engineer  is  very  happy  to  give  any  results  of  his  investi- 
gation. Of  course,  in  small  places  the  test  requires  somewhat 
too  expensive  machinery,  and  it  also  requires  personal  know- 
ledge to  test  cement.  If  any  gentleman  desires  to  know  what 
test  any  particular  brand  has  stood,  it  is  quite  easily  got  by 
applying  to  the  City  Engineer.  It  might  be  useful  to  gentlemen 
to  knnw  in  making  specifications  what  cement  to  call  for. 

Mr.  McLean — In  New  York  city  I  see  the  City  Engineer 
has  issued  a  circular,  saying  that  he  will  conduct  any  tests  that 
may  be  asked  for  by  any  other  municipalities,  and  will  report 
the  result  on  any  of  the  cements.  I  do  not  know  whether  a  thing 
of  that  kind  could  be  undertaken  here  at  any  of  the  schools. 

Mr.  Ross — Do  you  charge  a  fee  for  testing  cement? 

Mr.  Stewart — I  think  a  small  fee  is  charged  for  making  tests. 

Mr.  Ross — .\  fee  of  about  $io? 

Mr.  Stewart — I  think  it  is  $^. 
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Mr.  Ross — A  testing  machine  can  be  purchased  from  the 
Fairbanks  Company  for  $130.  Those  engineers  who  ha\'e  only 
a  small  amount  of  work  to  do  would  hardly  invest  in  one;  but 
it  would  no  doubt  be  very  helpful  for  every  engineer  who  has 
anvthing  to  do  with  cement  construction  to  have  one. 

Mr.  Stewart — The  machine  used  at  the  school  is  one  made 
in  Philadelphia.  It  is  a  2,oco  pound  machine,  and  appears  to- 
be  very  simple  in  its  mode  of  operation. 
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SOME  NOTES  ON  THE  ORIGINAL   SURVEY  OF 
PART  OF  ALFRED  TOWNSHIP. 

By  E.  T.  WILKIE,  Carleton  Place. 


In  December,  '1898,  I  was  called  upon  to  make  a  survey 
ui  a  ]jiece  of  land  in  the  Township  of  Alfred,  for  the  purpose 
of  enabling  the  owner,  or  rather  the  squatter,  to  get  a  patent  for 
the  land  in  question.  I  was  informed  that  he  had  applied  to 
the  Crown  Lands  Department  for  a  patent,  and  was  told. that 
they  were  not  aware  that  there  'was  any  land  in  that  vicinity 
unpatented,  and  was  instructed  to  have  the  piece  of  land  sur- 
veyed, and  to  send  the  plan  and  field  notes  to  the  Crown  Lands* 
Office,  in  the  usual  way,  and  the  land  would  be  patented  to  him. 
Hence  the  survey. 

I  found  that  the  original  survey  of  the  first  three  conces- 
sions of  Alfred  had  been  made  by  Deputy  Surveyor  J.  Fortune, 
in  181 6.  In  doing  the  work,  which  appears  to  have  been  done 
in  the  summer  time,  he  seems  to  have  started  his  work  at  the 
east  side  of  the  township.  His  notes  show  that  he  ran  the 
line  in  front  of  the  second  concession  as  far  as  the  line  lots  20 
and  21.  there  he  ofTset  "North  16  deg.  west,  T04.60  to  the  Grand 
River  ^Ottawa  River),  in  order  to  run  the  first  short  line." 
Then  he  ran  the  line  in  front  of  the  first  ^concession  westward, 
till  he  ran  into  the  Grand  or  Ottawa  River,  and  by  making  a 
couple  of  offsets  soutliwards.  to  keep  out  of  the  river,  he  got 
across  lot  37.  There  he  established  the  .town  line  between 
\lfred  and  Plantagenet.  or  as  he  call^  it,  "The  western  bound- 
ary line  of  the  Township  of  Alfred."  Then  he  ran  south  16 
degs  cast  along  this  boundary  line,  "In  order  to  ascertain  the 
distance  for  to  commence  the  second  concession  line."  but  he 
did  not  get  more  than  half  the  distance  he  wanted  till  he  ran 
into  George's  Lake,  he  then  ofTsct  eastwards,  across  lot  37.  and 
igain  ran  south  16  degs.  east,  and  ran  into  the  lake  again; 
md  by  making  a  couple  more  offsets  he  reached  the  second' 
«  r)iicession    line,    along    which    he    ran    eastwards,    and    appears^ 
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to  ha\e  struck  the  point  where  he  stopped  the  line,  between 
lots  JO  and  21,  exactly,  boili  ior  longnuue  and  latitude.  1  hen 
he  appears  to  have  run  the  line  along  the  front  of  the  third 
concession  from  the  east  side  of  the  township  westwards  and 
established  the  western  boundary  line  of  the  Township  of  Alfred 
south  of  George's  lake,   by  chainage  along  that  line. 

Deputy  Surveyor  Duncan  2^IcDonnell  w^as  there  in  1836. 
He  seems  to  have  found  the  line  between  the  second 
and  third  concessions  of  Alfred  ran  out  to  the  w-estern 
boundary  line.  He  then  ran  this  boundary  line  between 
Alfred  and  Plantagenet  (which  he  may  have  found  ran 
as  far  north  as  the  rear  of  the  first  concession  of  Plantagenet), 
northwards  for  105.27  chains,  from  which  point  he  ran  a  line 
eastwards,  parallel  to  the  line  between  the  second  and  third 
concessions  of  Alfred,  till  he  intersected  Fortune's  tow-n  line 
from  the  Ottawa  River  to  George's  Lake,  produced  south- 
wards across  the  lake,  which  made  the  town  line  as  I  found 
it   and  as  shown   on  the  accompanying  plan. 

Some  years  after  Mcl^onell  made  his  survey,  W.  McConnell, 
from  ,;the  Province  of  Quebec,  picked  up  Fortune's  line  for 
the  front  of  the  second  concession,  at  the  post  between  lots  35 
and  36,  the  first  post  he  set  after  offsetting  round  the  lake,  and 
Ijroduced  it  westwards  across  lots  36,  37  and  the  commons, 
or  (38  or  B.),  till  he  intersected  McDonell's  town  line.  The 
portion  cut  ofT  from  the  commons  or  (38  or  B.)  north  of  this 
line,  said  to  contain  about  forty  acres,  was  the  land  I  was 
required  to  survey. 

The  lands  adjoining  this  town  line,  in  the  broken  front  and 
first  concession  of  Plantagenet,  were  patented  to  The  Canada 
Company,  who  sold  them,  describing  them  by  metes  and 
bounds.  Part  of  the  description  of  the  commons  in  the  first 
concession  adjoining  the  eastern  boundary  of  Plantagenet  is 
"Commencing  at  the  water's  edge  of  the  Ottawa  River,  in  the 
western  limit  of  the  allowance  for  road  between  the  Townships 
of  Alfred  and  Plantagenet,  thence  south  14  degs,  east,  70.38 
chains,  more  or  less,  to  a  line  run  by  Deputy  Surveyor  Duncan 
McDonell,  in  3836,  parallel  to  the  line  between  the  second  and 
tliird  concessions  of  Alfred."  Fortune  gives  the  bearing  of 
the  line  as  south  16  degs.  cast,  and  1  made  the  distance  70.50 
chains,  from  the  line  of  vegetable  .  growth  along  the  river  to 
Mcl-)oncirs  post. 

L(^ts  36  and   }/    in   the   Inst   concession  of  Alfred  were  pat- 
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ented  in  1802  and  1803,  respectively,  fourteen  and  thirteen 
years  before  Fortune  made  his  survey,  each  lot  being  described 
by  metes  and  bounds,  and  having  side  lines  south  16  deg.  east, 
the  same  bearing"  as  Fortune's  town  line  from  the  Ottawa  River 
to  George's  Lake,  running  southwards  105.27  chains  from  the 
river,  and  being  19.22  chains  wide.  The  south  half  of  lot  37 
in  the  second  concession  of  Alfred  was  patented  to  Humphrey 
Hughes,  October  15,  1830,  as  100  acres,  and  described  by  metes 
and  bounds,  b^ing  52.63;^  chains,  more  or  less,  deep,  and 
refers  to  the  adjoining  lot  on  the  west  side  as  "Commons." 
The  front  or  northerly  part  of  lot  2)7  i"  the  second  concession 
of  Alfred  was  patented  to  Catherine  Hughes,  June  25,  1846, 
as  sixty  acres  and  described  by  metes  and  bounds,  and  being 
31.60  chains,  more  or  less,  deep.  Lot  36,  in  the  second  con- 
cession of  Alfred  was  patented  to  Rowland  Hughes  in  two 
pieces,  the  north  or  centre  vacant  part,  on  October  15,  1830, 
as  100  acres,  described  as  commencing  on  the  limit  between 
lots  35  and  36,  at  the  distance  of  26.31^  chains  from  the  north- 
east angle  of  said  lot  36,  thence  south  16  deg.,  east  52.63^ 
chains,  etc.,  the  south  part,  on  Aug.  27,  1844,  as  fifty  acres,  more 
or  less,  and  described  as  commencing  in  the  limit  between  lots  35 
and  36,  distant  78.95^  chains,  on  a  course  south  16  deg.  east, 
from  the  north-east  angle  of  said  lot  36,  thence  south  16  deg., 
east,  26.31^  chains,  more  or  less,  to  the  allowance  for  road  in 
rear  of  said   concession,   etc. 

It  will  be  seen  from  the  distances  given  in  these  patents  that 
the  Crown  Lands  Department  believed  the  concession  was 
105.27  chains  deep,  but  I  only  found  87.73  chains  from  For- 
tune's second  line  produced  westward  to  the  western  boundary 
and  the  third  concession  line.  \\\  a  former  survey  I  found  on 
the  line  between  lots  20  and  21,  the  concession  to  be  91.70 
chains  w'ide. 

Humphrey  Hughes  and  Catherine  Hughes  supposed  that  lot 
37  lay  adjoining  the  western  boundary  of  the  township  and 
located  themselves  accordingly,  and  made  their  clearings  and 
built  their  houses,  and  other  buildings  close  to  the  western 
boundary  line,  and  they  and  their  descendants  are  in  posses- 
sion there  still.  Rowland  Hughes,  in  locating  the  western 
boundary  of  his  land  measured  eastwards  along  the  line 
between  the  second  and  third  concessions  from  the  western 
boundary  line  of  township,  the  distance  given  in  the  patent,  of 
lot  37  as  its  width,   and   he  or   his  descendants  are  in   posses- 
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sion  of  a  strip  of  the  commons,  or  38  or  B.,  as  shown  by  the 
lines  wliich  were  run  afterwards,  and  as  shown  on  the  accom- 
panying plan. 

The  whole  commons,  or  t,S<  or  B..  contains  about  277  acres, 
and  at  the  time  I  was  there  none  of  the  occupants  had  any 
title   to    their   holdings. 

I  made  my  survey,  sent  my  plan  and  field  notes  to  the 
solicitor  through  whom  I  was  engaged  to  make  the  survey, 
who  forwarded  them  to  the  Crown  Lands  Department,  and  I 
have  since  been  informed  that  the  patent  has  been  issued. 
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[This  Association  is  not  responsible  as  a  body  for  the  opinions  expressed  in  its   Papers 
by  Authors.] 

MEASURING    THE     DISCHARGE    OF    RIVERS 

AND  STREAMS  AND   CALCULATING 

HORSE  POWER. 

By  VAUGHAN  M.  ROBERTS, 


The  development  of  the  natural  resources  of  Ontario  has 
proved  to  surveyors  the  necessity  of  having,  in  addition  to  the 
requirements  called  for  by  the  "Survey  Act,"  a  fair  knowledge 
of  more  than  one  branch  of  civil  engineering. 

The  increasing  value  of  water-powers  must,  if  it  has  not 
already  done  so,  compel  the  Government  to  issue  instructions 
to  all  surveyors  .making  government  surveys,  to  measure  and 
report  upon  all  water-powers  which  may  be  met  with  in  the 
course   of  their  surveys. 

During  the  past  few  months  the  writer  has  been  so  fre- 
quently asked  the  , question:  "How  do  you  measure  the  dis- 
charge of  a  river  and  calculate  horse-power?"  that  an  endeavor 
to  answer  it  in  the  form  of  a  paper  may  bring  about  a  discus- 
sion which  will  be  beneficial  to  all. 

In  finding  the  discharge  of  a  stream  it  is  necessary  to  know 
the  area  of  its  wetted  perimeter  in  'square  feet  and  its  velocity 
in  feet  per  minute. 

In  calculating  horsepower  it  is  necessary  to  know  the  dis- 
charge of  stream,  and  the  height  of  fall  over  which  it  is  dis- 
charged. 

To  obtain  the  velocity  of,  a  stream  or  river: 

1.  Select  a  stretch  or  reach  where  the  channel  is  uniform. 

2.  Lay  off  a  base  line  along  the  bank  of  the  river,  i  not  less 
than  one  hundred  feet  in  length,  setting  pickets', at  each  end 
of  it;  on  the  opposite,  bank  of -the  river  and  at  right  angles  to 
the  base  line  set  two  more  pickets,  one  opposite  each  end  of 
the  base  line. 

3.  Take  soundings  across  the  river  at  each  end  of  the  base 
line  and  one  or  more  in  between,  according  as  the  length   o£ 
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the  base  line  and  the  irregularities  of  the  bed  of  the  river  may 
require,  from  the  cross  sections  obtained  by  plotting  the  sound- 
ings, the  average  area  of  the  wetted  perimeter  may  readily  be 
calculated.  \\'hen  taking  soundings,  it  is  always  advisable  to 
fix  the  level  of  the  water  by  connecting  it  with  some  perman- 
ent bench  mark. 

4.  Make  a  series  of  floats  of  different  lengths; /to  the  end 
of  each  fasten  a  small  twig  about  the  thickness  of  a  lead  pencil 
and  eighteen  inches  long,  to  which  attach  a  piece  of  paper  or 
flannel :  on  the  other  end  fasten  sufficient  weight  to  submerge 
the  whole  float,  leaving  above  water  the  small  twig  with  paper 
or  flannel  flag.  Place  the  floats  in  the  river  at  different  dis- 
tances from  the  l)anks.  and  above  the  upper  line  of  pickets; 
note  the  time  they  pass  the  line  of  pickets  at  each  end  of  the 
base  line.  If  there  is  any  great  difference  in  the  time  taken 
going  over  the  course,  a  second  and  even  third  trial  should 
be  made  and  the  results  thus  obtained  averaged  and  reduced 
to  feet  per  minute. 

In  measuring  velocity,  dead  water  is  often  found  adjacent 
to  each  bank  of  the  river  and  an  allowance  should  be  made 
for  this  in  the  area  of  the  wetted  perimeter. 

The  area  of  the  wetted  ])erimeter  is  the  sectional  area  of  the 
volume  of  water  moving  down  stream  and  the  velocity  is  the 
number  of  feet  this  sectional  area  travels  in  one  minute,  the  pro- 
duct of  the  velocity  and  wetted  perimeter  is  therefore  the  dis- 
charge. 

After  a  number  of  experiments,  James  W  att  found  that  the 
average  value  of  a  horse-power  was  33,000  foot-pounds  per 
minute,  and  it  is  now  the  recognized  unit  of  horse-power.  One 
horse-power  is  a  force  which  will  raise  33.000  pounds  vertically 
one  foot  in  one  minute. 

T(»  calculate  the  horse-power  of  a  river  at  a  fall,  it  is  neces.- 
sary  to  know  the  height  of  fall,  i.e.,  the  difference  in  level 
between  the  slack  water  above  the  fall  and  the  slack  water 
below  the  fall,  and  the  weight  of  the  volume  of  water  flowing 
over  the  fall. 


CHAPTER    180,   R.S.O.,    1897-  203 

FEES. 

39.    The   following   fees  shall    be   paid    to   the    Secretary-  xarifi  of 
Treasurer  for  the  use  of  the  association  : 

1.  By  every  person  duly  authorized  to  practise  as  a  land  surveyor  under 
the  provisions  of  this  Act  on  applying  for  registration  under  this  Act,  the 
sum  of  '$1.00. 

2.  By  each  member  of  this  association  an  annual  membership  fee  of  ^4.00. 

3.  By  each  apprentice  at  the  transmitting  to  the  secretary  the  indenture 
or  articles  of  such  apprenticeship,  $10.00  ;  62  Vic.  2.,  c.  11,  s.  18. 

4.  By  each  candidate  for  examination,  with  his  nolice  thereof,  for 
receiving  and  entering  such  notice,  |i  ; 

5.  By  each  applicant  obtaining  a  certificate,  as  a  fee  thereon,  $2  ; 

6.  By  each  applicant  receiving  a  certificate  to  practise,  as  an  admis- 
sion fee,  $30  ; 

7.  By  each  apprentice  with  each  transfer  of  articles  as  a  fee  for  re- 
gistering same,    $2 ; 

8.  By  each  applicant  receiving  a  certificate  to  practise,  being  the  fee 
for  official  notice  in  the  Ontario  Gazette,  %. 

55  V.  c.  34,  s.  7  ;  69  V.  c.  27,  s.  26. 
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A  cubic  foot  of  water  weighs  62.4  pounds.     The  formula  for 
horse-power  is  therefore: 

One  Horse  Power    = 
Discharge  in  cubic  feet  per  second    x    62.4  lbs.    x    60    x    head  in  feet 

33000 

^    .         62.4   X   60  ^ 

i^ut        =        .1134       .••       one  Horse  Power       = 

33000 

Discharge    in    cubic     feet     per    second     x     head    in    feet     x     .1134 

As  an  example,  we  will  take  the  Sturgeon  River,  in  the  .Dis- 
trict of  Xipissing,  which  I  have  measured  on  several  occasions. 

The  length  of  base  line  was  300  ;feet,  the  sectional  area 
obtained  by  soundings,  allowance  being  made  for  dead  water, 
was  5,900  square  feet,  the  velocity  of  stream  taken  by  sub- 
merged floats,  three  trials  being  made  (the  length  of  the  floats 
being  about  two-fifths  the  depth  of  water),  was  .375  feet  per 
second. 

The  discharge  of  the  river  was  therefore  5,900  sq.  ft.   X   -375 
ft.  per  sec.  =  2,212.5  cu.  ft.  per  sec,  the  head  was  40  feet. 

Horse-power  =  2,212.5  X  40  X  .1134=10.035.9. 


DISCUSSION. 


Mr.  Ross — Mr.  Robert's  paper  is  before  you  for  discussion. 
It  is  quite  a  clear,  simple  and  reasonable  paper,  and  we  might 
have  a  short  discussion  on  it. 

Mr.  Speight — This  is  certainly  a  good,  practical  paper.  These 
matters  are  coming  very  much  to  the  front  during  the  past 
year,  as  the  Local  Governments  are  placing  considerable  weight 
upon  water  powers  in  Ontauio,  and  I  think  it  is  a  very  good 
thing  they  are,  and  the  ordinary  surveyor  will  have  no  difficulty 
in  working  out  the  problem.  I  hope  that  it  will  be  helpful  to 
all  of  us. 

Mr.  Van  Nostrand — I  claim  a  little  of  the  credit  of  instigating 
this  paper,  because  I  had  occasion  to  look  into  a  matter  of  that 
kind  for  a  small  calculation  of  water  power,  and  I  did  not  know 
exactlv  how  to  go  about  it  in  the  best  practical  way  ;  and, 
knowing  that  Mr.  Roberts  had  recently  had  experience  of  this 
kind.  I  asked  him  to  ex])lain  it.  and  he  explained  it  so  lucidly 
that  I  thought  it  would  be  a  good  thing  to  have  it  put  in  a  paper. 
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There  are  very  many  practical  hints  in  it;  and  I  understand  from 
Mr.  Roberts  that  the  results  have  stood  the  tests  of  calculation 
by  some  very  prominent  engineers,  and  his  method  was  upheld, 
although  dififering  in  results  from  the  other  people,  they  after- 
wards came  to  his  way  of  thinking. 

Mr.  Niven — It  is  a  very  practical  and  useful  paper.  It  is  one, 
too.  which  should  be  used  on  sur\-eys,  for  surveyors  run  across 
water  power,  and  it  would  be  a  very  good  thing  to  know  what 
the  volume  is,  and  all  about  it.  '  It  does  not  appear  to  be  a  very 
difficult  process;  any  person  could  easily  pick  it  up  and  use  it. 
I  move  that  it  be  received  and  printed  in  the  Proceedings. 

Mr.  Speight — I  second  that  motion. 
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B.A.   Sc.    (McGill),   Mem.  Am.    Soc.,C.E.;  Mem.   Can.   Soc.   C.E. 

Code.  Abraham  Silas,  Alvinston 14th  April,  1896 

Cozens,  Joseph,  Sault  Ste.  Marie 7th  July,  1875 

D.L.S. 

*Davidson,  Alexander,  Arkona i  ith  Oct.,  1858 

D.L.S. 

Davidson,   Walter  Stanley,   Sarnia 9th  April,  1884 

Davis,  Allan    Ross,  Napanee 8th  Jan., 1886 

B.A.Sc.  (McGlll.) 

Davis,   John,   Alton 5th  April,  1878 

Davis,  William  Mahlon,  Berlin nth  April  1885 

Grad.    R.M.CoU.,    (Kingston),    Town    Engineer. 

Deacon,  Thomas  Russ,  Rat  Portage 12th  Nov.,  1892 

Grad.  S.P.S.,  Town  Engineer,  Mgr.  Mikailo  Mine. 

Deans,  William  James,  Oshawa nth  July,  1884 

DeMorest,  Richard  Watson,  Sudbury 9th  April,  1889 

M.E. 

Dickson,  James,  Fenelon  Falls 6th  April,  1867 

D.L.S. 

Debbie.  Thomas  Wihiam,  Tilsonburg nth  July,  1856 

D.L.S. 

Dobie,  James  Samuel,  Port  Arthur 21st  Feb.,  189S 

B.A.Sc.  (Toronto  Univ.) 

Doupe,  Joseph,  Winnipeg,  Man., 

169  Edmonton  st 13th  Jan.,  1863 

D.L.S.,  P.L.S.  (Man.),  C.E.  (McGlll). 

Ducker,  William  A.,  Winnipeg.  Man., 

334  Pacific  ave 6th  April,  1882 

D.L.S.,    P.L.S.    (Man.)    Swamp  Lands   Com. 

Esten,  Henry  Lionel,  Toronto,   157  Bay  st 7th  Jan.,  1887 

Evans,  John  Dunlop,  Trenton 8th  July,  1864 

D.L.S.,  C.E.,  Chief  Eng.  Cent.  Ont.  Ry.,  Eng.  for  Weddell  Bridge  &  Engine  "Worka. 

Fair,  John,  Brantford 13th  April.  1875 
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Pairbairn.  Richard  Purdom,  Toronto, 

127  Major  St 7th  Oct.,  1876 

Surveyor  for  Dept.  of  Pub.  Works.  Ontario. 

Fairchild,   Charles   Court.   Simcoe 9th  April  1894 

Grad.  S.P.S. 

Fairchild,  WilHam  Howard,  Simcoe 17th  Feb.,  1900 

Parncomb,  Alfred  Ernest,  Fort  William 9th  April,  1895 

Farncomb.  Frederick  William,  London, 

213  Dundas  st 6th  Nov.,  1889 

Fawcett,  Thomas,  Niagara  Falls 6th  Jan,  1881 

Dom.    Topographical    Surveyor. 

Pitton,  Charles  Edward,  Orillia,  Box  142.  . .  .  loth  April,  1879 

D.L.S. 

FitzGerald,  James  William,  Peterborough, 

Box   333 13th  July,  1857 

D.L.S. 

Plater,  Frederick  William,  Petrolea 9th  April,  1888 

Ford,  William  Butterton,  Hamilton, 

42  James  St.,  N 21st  Feb.,  1898 

Francis,  John  James,  Sarnia  P.O.,  Box  304.  .  .  i6th  Oct.,  1861 

D.L.S. 

♦Praser.    Charles.  Wallaceburg: 5th  Aug.,  1847 

D.L.S 

•Galbraith,  William.  Bracebridge 4th  April,  1883 

D.L.S. 

Canible.  Killaly.  Toronto.  88  Charles  st 6th  April,  1888 

r).L.S.,  P.L.S.  (Man.),  Captain  R.A.  (Refd) 

Gardiner,   Edward,  St.  ^Catharines 6th  Jan.,  1866 

D.L.S. 

Caviller,  Maurice,  CoUingwood,  Box  164 6th  Jan.,  1866 

C.E.  (McGill).  D.L.S. 

Cibson,  Harold  Holmes,  Willowdale 8th  Sept.,  189 1 

*Gibson,  James  Alexander,  Oshawa 7th  April,  1855 

D.L.S. 

•Gibson.  Peter  Silas,  Willowdale 19th  July,  1858 

C.E. .M.S.    (Mich.   Univ.)    D.L.S.,    Mem.    Can.    Soc.    C.E..    Engineer   Tp.    of    Tork. 

Gibson.  Wilbert  Silas.  Willowdale 21st  Feb.,  1898 

Gillon,  Douglas  John.  Fort  Frances 9th  Nov.,  1895 

Orad.    R.I.E.    Coll. 

'Graydon.  Acjuila  Ormsby,  London 8th  July,  1880 

city  Engineer. 
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Griffin,  Albert  Dyke,  Woodstock, 

P.O.  Box  612 nth  Nov.,  1890 

Harming.  Clement  George,  Preston, 

Lock  Box   130 19th  July,  1858 

D.L.S.,  C.E.  (Trln.  Coll.,  Dublin). 

Hart,  Milner,  Toronto,  103  Bay  st nth  July,  1863 

D.L.S. 

Harvey,  Thomas  Alexander.  Steelton,  Penn..  .13th  Nov.,  1893 

C.E.  (R.P.I.,  Troy,  N.Y.) 

Heaman,  John  Andrew,  London, 

Albion    Building i6th  Nov.,  1896 

Henry,  Frederick,  London,  Albion  Building.  .7th  April,  1887 

*Hermon,  Royal  Wilkinson.  Rednersville. .  .  .13th  July,  1857 

D.L.S. 

Hobson,  Joseph,  Montreal,  G.  T.  Rv.  Office 3rd  Oct.,  1855 

D.L.S.,  Chief  Eng.  Grand  Trunk  Railway  System. 

Hopkins,  Marshall  Willard.  Rat  Portage 13th  Nov.,  1893 

B.A.Sc.    (McGIll),    Assoc.    Mem.    Can.    Soc.    C.E.,   Chief  Engineer  I.R.R.C. 

Hutcheon,  James,  Guelph loth  Nov.,  1891 

Grad.  S.P.S..  City  Engineer. 

Irwin,  James  Moore,  Rat  Portage 13th  Jan.,  1863 

D.L.S. 

James,  Darrell  Denman,  Toronto, 

77  Victoria  St 3^^  Nov.,  1891 

B.A.,  B.A.Sc.  (Toronto  Unlv  ) 

Jones,  Charles  Albert,   Petrolea 8th  April,  1881 

D.L.S. 

Jones,  John  Henry,-  Sarnia,  Box   194 loth  Oct.,  1886 

D.L.S. 

Jones,  Thomas  Henry,   Brantford loth  Oct.,  1878 

B.A.Sc' (McGlll).   D.L.S.,  City  Engineer. 

♦Keefer.  Thomas  Coltrin,   Ottawa 14th  Aug.,  1840 

D.L.S.,  C.E. 

Kennedy,  James  Henry,  St.  Thomas 7th  April,  1887 

C.E.    (Toronto   Unlv  ),    Mem.    Can.    Soc.    C.E.,    Engineer   of   V.V.    &    E.    Ry. 

Kippax,  Hargreaves.  Huron,  South  Dakota.  .  .7th  July,  1877 

C.E.  (Toronto  Unlv  ),  Assistant  to  Surveyor-General. 

Kirkpatrick,  George  Brownly.  Toronto, 

Dept.  of  Crown  Lands 13th  April,  1863 

D.L.S..  Director  of  Surveys. 

Laird,  James  Stewart,  Essex 6th  April,  1867 

D.L.S. 
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Laird,  Robert,  Rat  Portage .nth  Nov.,  1887 

Grad.  S.P.S. 

Lewis.  John  Bower,  Ottawa,  Brunswick 

House   4th  Oct.,  1883 

D.L.S.,  P.L.S.  (Quebec),  C.E. 

Lougheed,  Aaron,  Port  Arthur 12th  Nov.,  1888 

D.L.S. 

*Low,  Nathaniel  Edward,  Wiarton nth  July,  1856 

D.L.S. 

Lumsden.  Hugh  David,  Toronto, 

63  Homewood  ave 4th  Jan.,  1866 

C.E..    D.L.S.,    M.I.C.E.,    Mem.    Can.    Soc.    C.E. 

Macdougall,  Allan  Hay,  Port  Arthur nth  April  1859 

D.L.S.,  Town  Engineer. 

MacKay,  James  John,  Woodstock 25th  Feb.,  1899 

t 

MacKenzie,  William,  Sarnia nth  April,  1896 

Grad.    R.M.C.    (Kingston). 

MacKenzie,  William  Lyon,  Cranbrock,  B.C 7th  April,  1887 

C.E. 

MacPherson,  Duncan,   Montreal,  P.Q 9th  Jan.,  1884 

Grad.  R.M.C.  M.I.C.E.,  Mem.  Can.  Soc.  C.E.,  Dlv.  Eng.  Eastern  Dlv.  C.P.  Ry. 

McAree,  John,  Rat  Portage 6th  April,  1867 

Dominion    Topographical    Surveyor,    B.A.Sc,     (Toronto    Univ.) 

McCubbin,  George  Albert,  St.  Thomas, 

City  Engineer's  Office 9th  Nov.,  1895 

Assist.  City   Engineer. 

McDonell,   Augustine,   Chatham, 

4  &  5  Ebert's  Block nth  July,  1863 

D.L.S. 

McDowall,  Robert,  Owen  Sound nth  Nov.,  1890 

Grad.  S.P.S,  Town  Engineer 

McEvoy,  Henry  Robinson,  St.  Marys loth  July,  1S75 

D.L.S. 

McFadden,   Moses,  Neepawa.   Man 13th  April.  1858 

D.L.S.,  P.L.S.  (Man.) 

McFarlen,  George  Walter,  Toronto, 

Court   House nth  Nov.,i88f> 

Grad.  S.P.S. 
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McGeorge,  William  Graham,  Chatham, 

Box   225 8th  Jan.,  1866 

D.L.S. 

McGrandle,   Hugh,    Huntsville 5th  Jan.,  1883 

D.L.S. 

McKay,   Owen,  Windsor,   P.O.   Box   167 7th  Jan.,  1887 

Grad.  S.P.S.,  Chief  Eng.  D.  &  L.  E.  Ry. 

McKenna,  John  Joseph,  Dublin .9th  July,  i860 

D.L.S. 

McLatchie,  John,  Nelson,  B.C.,  P.O.  Box  128. ...gth  Jan.,  1864 

D.L.S.,  P.L.S.  (Que.,  Man.  and  B.C.). 

McLean,  James  Keachie,  Elora 8th  April,  1876 

D.L.S. 

McLean,  William  Arthur,  Toronto, 

Parliament    Buildings    21st  Feb.,  1898 

Secretary  of  Roads. 

McLennan,  Murdoch  John,  Williamstown.  ,  .13th  Nov.,  1893 

B.A.Sc.  (McGill),  D.L.S. 

McLennan,  Roderick,  Toronto, 

115   Avenue  Rd. 20th  June,  1846 

D.L.S. 

McNab,  John  Duncan,  Owen  Sound 9th  Oct.,  1879 

McNaughton,  Finlay  Donald,  Cornwall 25th  Feb.,  1899 

McPherson,  Archibald  John,  Brockville loth  April,  1897 

B.A.Sc.  (Toronto  Univ.) 

McPherson,  Charles  Wilfrid,   Barrie 21st  Feb.,  1899 

McPhillips,  George,  Windsor gth  July,  1885 

D.L.S.,  P.L.S.  (Man.) 

Manigault,  William  Mazyck,  Strathroy, 

P.O.    Box  300 8th  July,  1876 

D.L.S. 

Marshall,   James,    Holvrood 6th  Oct.,  1866 

D.L.S. 

Meadows,  William  Walter,  St.  Thomas 21st  Feb.,  1898 

Grad.  S.P.S. 

Miles,  Charles  Falconer,  Rat  Portage, 

Hilliard    House 13th  Jan.,  1862 

D.L.S. 

Miller,   Frederick  Fraser,   Napanee. 8th  Jan.,  1885 

Moore,  John  MacKenzie,  London, 

Albion    Building 9*^  Oct-'  1879 

Moore,  John  Harrison.  Smith's  Falls nth  Nov.,  1889 

Grad.  S.P.S. 
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Morris,  Alfred  Edmund,  Perth loth  April,  1879 

Morris,   James    Lewis,   Pembroke 7th  July,  1886 

D.L.S.,  C.E.  (Toronto  Unlv 

Mountain.  George  Alphonse,  Ottawa 9th  Jan.,  1884 

Mem.    Can.    Soc.    C.E..    D.L.S..    P.L.S.    (Que.)    Chief    Eng.    Can.    Atlantic    and' 

O.A.    &   B.    Ry. 

Murdoch,  William,  Toronto,  37  Bloor  St.  E loth  Jan.,  1860 

D.L.S..  C.E. 

Murphy,  Charles  Joseph,  Toronto,  157  Bay  st.  .6th  Oct.,  1886 

Newman,  John  James,  Windsor 21st  Feb.,  1898 

Newman.  William,  Windsor, 

57  Sandwich  st.  w 12th  Nov.,  1892 

Grad.  S.P.S. 

Niven,   Alexander,   Haliburton 8th  July,  1859 

D.L,.S. 

Ogilvie,  William,  Dawson  City.  Yukon  Dist.  .  12th  July,  1869 

D.L.S.  Commissioner  for  Yukon   District. 

O'Hara,  Walter  Francis,  Chatham 14th  April,  1892 

D.L..S. 

Paterson,  James  Allison,  Sauzon,  P.Q 5th  April,  1878 

C.E.,    Mem.    Can.    Soc.    C.E. 

Patten,  Thaddeus  James,  Little  Current 5th  Jan.,  1883 

Peterson,  Peter  Alexander,  Montreal.  P.O..  .  1 6th  July,  1863 

D.L.S.,    C.E.,    Mem.    Can.    Soc.    C.E.,    Chief  Engineer  Can.    Pac.    Ry. 

Pinhey,  Charles  Herbert,  Ottawa, 

630   Wellington    ave 12th  Nov.,  1888 

D.L.S.,    Grad.    B.P.S.,    Assoc.    Mem.    Can.    Soc.    C.E. 
Proudfoot,  Hume  Blake,    Port  Arthur 6th  Jan.,  1882 

D.L.S..  C.E.  (Toronto  Univ.) 

Rainboth,  Edward  Joseph,  Ottawa nth  Nov.,  1887 

D.L.S. 

Rainboth,   George  Charles,   Avlmer,  P.Q.. .  .  .  nth  Jnlv,  1868 

D.L.S..  P.L.S.  (CJue.) 

Reinhardt,  Carl,  Montreal,  340  Mountain  St 25th  Feb.,  1899 

B.A.Sc.  (McGin.) 

Reynolds,  Samuel  Henry,  Rat  Portage 17th  July,  1880 

Roberts,  Vaughan  Maurice,  St.  Catharines. .  .5th  April,  1887 
Robertson,    James,   Glencoc nth  T"lv.  1885 

Grad.  S.P.S. 

Robinson,  Franklin  Joseph,  P)arrie 21st  Feb.,  1898 

Grad.  S.P.S. 

Roger,  John.  Mitchell loth  Nov..  1888 

Grad.  S.P.S. 
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*Rombough,  Wm.  R,,  Toronto,  61  Walton  St. ..14th  Nov.,  1848 

D.L.S. 

Rorke,  Louis  Valentine,  Sudbury 14th  April,  1890 

D.L..S. 

Ross,  George,  Welland loth  July,  1879 

B.A.Sc.  (McGlU).  D.L.S. 

*Rubidge,  Tom    S.,    Cornwall 9th  Feb.,  1849 

D.L.S.,  Asst.  Eng-.  Dept.  Rys.  and  Canals. 

Russell,  Alexander  Lord,  Port  Arthur i6th  April,  1873 

D.L.S..    P.L.S.     (Que.). 

Sankey,  Villiers,  Toronto,  City  Hall. nth  Jan.,  1878 

D.L.S.,    City    Surveyor. 

Saunders,  Bryce  Johnston,  Fort  William 7th  Jan.,  1885 

B.A.Sc.  (McGill).  D.L.S. 

Scane,    Thomas,    Ridgetown 7th  Jan.,  1865 

D.L.S. 

*Schofield,  Milton  C,  Guelph 28th  Sept.,  1843 

D.L.S. 

Schwitzer,  John  Edward,  Rat  Portage i6th  Nov.,  1896 

B.A.SC.  (McGill.) 

Seager,  Edmund,  Rat  Portage 8th  July,  1861 

D.L.S. 

Selby,  Henry  Walter,  Dinorwic, 

Dist.  of  Rainy  River 8th  Jan.,  1876 

D.L.S. 

Sewell,   Henry   DeQuincy,   Rat  Portage 9th  July,  1885 

D.L.S..  A.M. I.e. E. 

Shaw,  John  Henry,  Pembroke 17th  Feb.,  igoo 

Grad.    S.P.S. 

Silvester,  George  Ernest,  Sudbury 12th  Nov.,  1892 

Grad.  S.P.S 

Sing,  Josiah  Gershom,  Meaford,  P.O.  Box  3 9th  Jan.,  1879 

D.L.S. 

Smith,  Angus,  Stratford 14th  April,  1896 

Grad.  S.P.S.,  City  Euftiueer. 

Smith,   George,  Woodville,  P.O.Box  -jj .  ..  .7th  April,  188 1 

Engineer  for  Co.   Victoria  and  four  Townships. 

Smith,  Henry,  Toronto,  CroWn  Lands  Dept. .  .8th  Nov.,  1861 

D.L.S.,  Mem.  Can.  Soc  C.E. 

Speight,  Thomas  Bailey,  Toronto, 

Yonge  St.  Arcade 6th  Jan.,  1882 

D.L.S. 

Squire,  Richard  Herbert,  Brantford, 

103  Dalhousie  St 14th  April,  1896 

B.A.Sc.    (Toronto   University). 

Steele,  Edward  Charles.  Port  Arthur gth  April,  1889 

Assoc.  Mem.  Can.  Soc.  C.E. 
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Stewart,  Elihu,  Ottawa,  Dept.  of  the  Int 8th  April,  1872 

D.L.S.,  Chief  Inspector  of  Timber  aoil  Forestry. 

*Ste\vart,  George  Alexander.  Calgary,  Alta.. .  .8th  Julv,  1852 

D.L.S. 

Stewart.  John,  Montreal nth  Nov.,  1887 

D.L.S. 

Stewart,  Walter  Edgar.  Aylmer 12th  April,  1892 

*Strange,  Henrv,  Rockwood 30th  Nov.,  1838 

D.L.S.,  C.E 

Stull,  William  Walter,  Sudbury 17th  Feb.,  1900 

B.A.,Sc.    (Toronto    fniv.) 

Taylor,  William  \'erner,  Gananoque 7th  Nov.,  1896 

Grad.    S.P.S. 

Tiernan,  Joseph  Martin,  Tilbury  Centre 7th  Jan.,  1886 

Traynor.   Isaac,   Dundalk i6th  April,  1873 

D.L.S. 

Turnbull,  Thomas,  Winnipeg,  Man., 

C.  P.  R.    Eno.    Office 6th  July.  1878 

D.L.S.,  C.E.  (Toronto  Univ.) 

Tyrrell,  James  Williams,  Hamilton, 

42  James  st.  n 8th  April,  1885 

C.E.  (Toronto  Univ.),  D.L.S  ,  Co.  Eng.  for  Wentworth 

*Unwin.  Charles,  Toronto,  126  Seaton  st.  .  .  .  12th  April,  1852 

D.L.S. 

Ure,  Frederick  John,   Woodstock 7th  April,  1887 

C.E. 

Van  Buskirk.,  William  Eraser,    Rosland 7th  April,  1888 

Grad.  "R.  M.  Coll.,  i Kingston i,  City  Engineer. 

Van  Nostrand,  Arthur  J.,  Toronto, 

Yonge  St.  Arcade 30th  Oct.,  1882 

D.L.S. 

Wadsworth,  Vernon  Bay  ley,  Toronto, 

103  Bav  st 9th  April,  1864 

D.L.S. 

Wagner,  William,  Ossowo,   Man 13th  April,  1858 

D.L.S. 

Walker.  Alfred  Paverlev.  Toronto,  Room  508, 

Union  Station,  C.  P.  Ry.,  Eng.  Office 6th  Jan.,  1882 

D.L.S.,    Mem.    Can.    Soc.    C.E. 

Wallace,  James  Nevin,  Hamilton, 

119  Hunter   St.,  N 21st  Feb.,  1898 

B.A..    B.E.    (Trln.    Coll.    Dublin). 

W^ard,  Archeson  Thomas, 

Wabip[oon  Dist.  of  Rainy  River   loth  .Xpril,  1897 
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Warren,  James,  Walkerton,  P.O.  Box  190 7th  Oct.,  1864 

D.L.S. 

Watson,  John  McCormack,  Orillia, 

P.O.  Box  224 13th  April,  1892 

♦Weatherald,  Thomas,  Goderich, 

P.O.  Box  273 I2th  Jan.,  1856 

D.L.S.,  C.E. 

Weekas,  Melville  Bell,  Brantford 17th  Feb.,  1900 

B.  A.Sc.  I  Toronto  Tuiv.) 

West,  Robert  Francis,  Orangeville 7th  April,  1881 

Wheelock,  Charles  Richard,  Orangeville 7th  Jan,,  1886 

Treasurer  County  of  DufEerln. 

Whitson,  James  Francis,  Toronto. 

Crown  Lands  Dept 9th  Jan.,  1886 

Wicksteed,  Henry  King,  Cobourg 7th  Jan.,  1886 

D.L.S..  C.E. 

Wiggins,  Thomas  Henry,  Cornwall loth  Nov.,  1891 

Grad.  S.P.S.,  D.L.S.,  Town  Engineer. 

Wilde,  John  Absalom,  Sault  Ste.  Marie 9th  April,  1889 

Wilkie,  Edward  Thomson,  Carleton  Place. .'.  nth  April,*  1891 

D.L.S. 

Williams,  David,   Fort  William  West gth  April,  1864 

D.L.S. 

♦Winter,  Henry,  Thornyhurst nth  July,  1853 

D.L.S.,  C.E. 

*Wood,  Henry  O.,  Billings'  Bridge loth  Oct.,  1855 

D.L.S. 

*Yarnold,  William  Edward,  Port  Perry, 

P.O.  Box  44 7th  April,  1854 

D.L.S. 
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Anderson,  John  Drummond,  Trail,  B.C 13th  April,  1892 

Apsey,  John  Fletcher, 

Cumberland,   Md 6th  Jan.,  1886 

Grad.  S.P.S. 

Aylsworth,  Charles  Fraser,  Sr.,  Madoc 2nd  April,  1861 

D.L.S. 

Blake,  Frank  Lever,  Toronto, 

Meteorological  Office    13th  April.  1875 

D.L.S. 

Bell,    Andrew,  Almonte 6th  Oct.,  1866 

D.L,.S. 

Booth,  Charles  Edward  Stewart, 

Westmount,  P.  Q 6th  April,  1882 

Bowman,  Arthur  Meyer,  Mahan, 

Beaver  Co.,  Pa nth  Nov.,  1887 

Grad.  S.P.S.,  Staff  of  U.S.  Engineers. 

Bowman,  Franklin  Meyer,  Bellevue, 

Allegheny  Co.,  Pa nth  April,  1892 

Grad.  S.P.S.,  Engineer  Structural  Iron  Works. 

Brady,  James,  Victoria,  B.C.,  P.O.  Box  815..  15th  July,  1862 

M.E. 

Burnet,  Hugh,  Victoria,  B.C 5th  April,  1887 

P.L.a.  (B.C.). 

Cambie,   Henry  John,  Vancouver,   B.C 8th  July,  1861 

P.L.S.  (B.C.). 

Carbert,  j.  Alfred,  St.  Joseph,   Mich 7th  April,  1876 

D.L.S.  Staff  of   U.    S.    Engineers. 

Coleman,  Richard  Herbert,  Toronto,  Canada 

Co.  Offices,  Imperial  Bank  Chambers 6th  Oct.,  1877 

Drewry,  William  Stewart,  Ottawa, 

Dept.  of  the  Interior 5th  April,  1885 

D.LS. 

Edwards,  George,  Thurso,  Py. 6th  Jan.,  1866 

D.L.S. 

♦Ellis,  Henry  Disney,  Kuching,  Sarawak, 

Borneo 7th  April,  1877 

D.L.B.,  Commr.  of  Pub.  Works  vid  Surveys. 
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Galbraith.  John.  Toronto. 

School  of  Prac.  Science 13th  April,  1875 

M.A..  D.L.S..  Prof.  Engineering    S.P.S. 

Gibl)ons,  James,  Ottawa,  Depr.  of  the  Interior. ..15th  April,  1890 

Grad.    S.P.S. ,  Doniiuion  Topdfci.iphical  Surveyor. 

Gibson,   Georg-e,  St.   Catharines loth  April,  i860 

D.L,.S. 

'■'Gilmour,  Robert.  Toronto,  c'o  Western 

Loan  Company nth  April,  1856 

D.L.S.,  C.E 

Green,  Thomas  Daniel,  Dawson  City 7th  Jan.  1885 

D.L..S. 

*Harris,  John  Walter.  Winnipeg 6th  Oct..  1866 

P.L.S.  (Man.),  D.L.S..  Asse.ssment  Com. 

Henderson.  Eder  Eli.  Henderson  P.O., 

Maine    7th  April,  1887 

Grad.  S.P.S. 

Hermon,  Ernest  Bolton,  Vancouver,  E.C 7th  Oct.,  1885 

P.L.S.  (B.C.).  D.L.S. 

Innes,  William  Livingstone,  Simcoe 14th  April,  1892 

C.E.,  (Toronto  Univ.) 

James,  Silas,  Toronto,   77  Victoria  St rgth  July,  1858 

D.L.S. 

Jephson,  Richard  Jermy.   Calgary.  Alta 7th  April,  1877 

P.L.S.  (b!c.),  D.L.S. 

Johnson,  Sydney  Munnings.  Greenwood,  B.C.  .9th  Nov..  1895 

Johnston,  Robert  Thornton, 

New  York,  N.l.,  944  Amsterdam  Ave 9th  April,  1889 

Kains,  Tom.   Victoria,   B.C nth  Julv,  1873 

U.L.S.   P.L.S.  (B.C.). 

Kirk,  John  Albert,  Rossland,  B.C 6th  July,  1877 

D.L.S..  P.L.S.  (iJ.v.) 

■  Klotz,  Otto  Julius,  Ottawa,  437  Albert  st 6th  Jan.,  1876 

C.E.    (Mich.    Univ.),    Dominion    Topographical    Surveyor. 

Lane,  Andrew,  Sparrow's  Point,  Md 4th  April,  1895 

Grad.    S.P.S..    Draftsman  Maryland   Steel   Co. 

Lendrum.  Robert  Watt, 

South  Edmonton.  Alta 8th  Jan.,  1874 

D.L.S. 

Livingstone.  Thomas  Chisholm. 

\\'innipeg.   Man loth  Jan.,  1859 
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MacLeod,  Henn^  Augustus  F.,  Ottawa, 

340  Cooper  St nth  Oct..  1856 

C.E.,  D.L.S. 

McCulloch,   Andrew,  Lake  Nelson,  B.C 

Grail.  S.P.S..  Assoc,  ilcm.  can.  Soc.  C.  E.,  City  Engineer. 

'^McMullen.  William  Ernest,.  St.  John,  N.B.  .nth  Nov..  1892 

Asst.  Eng.  C.  P.  Ry. 

Magrath. Charles  Alexander,  Lethbridgc,  Alta.  .1st  Xov.,  1881 

B.A.SC.  (McGill),  D.L.S..  P.L.S.  <B.C.>. 

Moore,  Thos.  Alexander,  London  South.  .  .  .12th  Xov.,  1892 

Munro,  John  Vicar,  New  York,  N.Y., 

359  West  31st  St 9th  April,  1895 

t'earce,   William,  Calgary,  Alta 12th  Oct..  1872 

D.L..S..  P.L..S.  (B.C.). 

Ponton,  Archibald  William,  Ottawa, 

Dept.  of  Interior 9th  April,  1880 

D.L.S. 

Pope,  Robert  Tyndall, Ireland 13th  April,  1875 

C.E.,  D.L.S. 

Purvis,  Frank,  Mesa  City,  Arizona 7tli  April,  1875 

Reid,  John  Lcstock.  Prince  Albert,  Sask 8th  April.  1870 

D.L.S. 

ReiflFenstein,  James  Henry,  Ottawa. 

Uept.  of  me  liucii...r i6th  April,  1873 

D.L.S. 

Reilly,  William   Robinson,   London, 

361    Simcoe    st 7th  April,  188; 

D.L.S.,  P.L.S.  (Man.) 

Ritchie,  Nelson  Thomas,  Kipiegan,  Man 9th  Nov.,  1S88 

Rogers,   Richard   liirdsall.    Peterborough 9th  Jan..  1879 

B.A.Sc.  (McGlll).  D.L.S. 

Ross,  Joseph  Edmund,  New  Westminster, 

B.C nth  Nov.,  1890 

P.L.S.  (B.C.). 

Sanderson.   Daniel  Leavens,  Coral,   Mich 4th  Oct.,  1882 

Shaw,  Charles  ^Eneas,  Greenwood,  B.C 6th  Oct.,  1877 

P.L.S.  (B.C.). 

Sherman,  Ruvter  Stinson.  Vancouver.  B.C.  .  12th  April,  1890 

P.L.S.  (B.C.). 

Simpson.  George  Albert.  Winnipeg  Man 7th  Oct..  1864 

•  •.K.,    Ii.L.S.,    M.P. 

Spry.  William.   Toronto 19th  Julv,  1858 

C.E..  D.L.S. 

*Stewart.  Louis  Beaufort.  Toronto. 

School    of    Prac.    Science 6th  .\jiril.  i88j 

Dominion    Topojfrnphlral    Survpyor.    I^ert.    In    Survcylntt. 
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Stralhcrn,   John,    \'ancouvcr,    B.C 5th  Oct..  1876 

P.L.S.  (B.C.),  D.L.S. 

Tracey,  Thomas  Henry,  Vancouver.   B.C 8th  April.  1870 

C.E.,  P.L.S.  (B.C.),  D.L.S 

Vicars,  John  Richard  Odkim.  Kamloons,  B.C.  .5tli  Jan.,  1887 

D.L.S..  P.L.S.  (B.C.). 

Wallace,  Charles  Hu^li,  36  Dame  St. , Dublin, Ire.,  gth  Nov.  1889 

C.E.  (Triu.  College,  Dublin),  Doni.  Gov.  .Surveyor. 

Weekes,  Abel  Seneca,  Wetaskiwin,  Alta.  .  .  .  12th  April,  1890 

D.L.S. 

Wheeler.  Arthur  Oliver,  New  Westminster, 

B.C Sth  Julv,  1881 

P.L.S.  (B.C.),  D.L.S. 

Willson,  Alfred,  Toronto,  Can.  Co.  Offices, 

Imperial  Bank  Chambers 6th  Oct..  1866 

D.L.S.,     Commissioner    Canada    Company. 

U'ilkins,  Frederick  William,  Ottawa, 

Dept.  of  the  Interior 6tb  Jan.,  1877 

Dominion  Topographical  Surveyor. 


■    SUMMARY. 

Active    members    subject    to    dues 205 

Active  members  exempted  from  dues 18 

Withdrawn  from  practice  (including      Associates) 63 

Dead 30 

Total  number  enrolled  since  incorporation 316 
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JOSEPH    GKEEX    KIRK. 


Joseph  Green  Kirk  was  one  of  the  oldest  and  best  known  of 
the  early  settlers  in  the  county  of  Perth,  Ontario.  His  illness, 
which  extended  over  several  years,  did  not  conhne  him  to  the 
house  until  the  beginning  of  this  year.  He  was  born  in  London- 
derry, Ireland,  on  September  12,  1809.  He  was  educated  by  a 
private  tutor,  his  studies  having  special  reference  to  his  chosen 
calling,  that  of  a  civil  engineer.  In  1829  he  left  Ireland  for  Can- 
ada, settling  in  Bytown,  now  the  City  of  Ottawa,  where  he  prac- 
tised under  Mr.  John  Robertson,  a  civil  engineer  of  that  place. 
In  1843,  having  received  a  commission  to  practise  as  a  land  sur- 
veyor, he  moved  to  Goderich,  and  shortly  afterwards  to  Strat- 
ford. In  1845  he  was  appointed  engineer  for  the  Huron  district, 
comprising  the  Counties  of  Perth.  Huron  and  Bruce  of  to-day. 
When  the  district  was  separated  into  counties  his  duties  were 
confined  to  the  County  of  Perth.  He  resigned  this  office  in  1872, 
and  devoted  himself  mainly  to  a  private  practice.  In  1878  he  was 
employed  by  the  Town  of  Guelph,  in  1884  by  the  Town  of  Min- 
nedosa,  Man.,  and  for  many  years  in  Stratford  and  adjacent 
municipalities  in  his  professional  capacity,  having  charge  of  local 
improvements  in  those  places.  '  In  1837  he  volunteered  as  a  pri- 
vate in  the  militia.  In  1847  he  received  a  commission  as  a  Lieut- 
enant in  the  4th  Battalion  of  the  Huron  militia,  and  was  con- 
nected with  the  1st  Perth  Battalion  holding  the  rank  of  Captain. 
A  commission  as  Justice  of  the  Peace  was  given  him  in  1858. 
In  the  early  days  of  Stratford  he  sat  in  the  Council.  He  was 
a  member  of  St.  .Andrew's  Presbyterian  Church,  and  filled  the 
position  of  elder  for  many  years.  He  died  at  his  home  in  Strat- 
ford on  22nd  January  1900.  In  private  life  (|uiet  and  unselfish 
he  was  endeared  to  all  who  knew  him. 

He  leaves  a  widow  and  one  son,  Air.  J.  A.  Kirk,  of  Rossland. 
B.  C.    Two  sisters  also  survive  him,  living  near  Ottawa. 


ADDITIONS  TO  MANUAL. 


Rev.  Stat. 

c.  i8o,  s.  28 
amended. 
Shortened 
term  of  ap- 
prenticeship. 


Rev.  Stat, 
c.  iSi,  s.  39 
amended. 

Allowance  for 
road  when 
closed  to 
belong  to 
adjoining 
owner. 
Rev.  Stat, 
cc.  156,  13S 


I.  Section  28  of  The  Ontario  Land  Surveyors'  Act  is 
amended  by  inserting  after  the  word  "engineering,"  at  the  end 
of  the  fifth  line  thereof  the  words,  "or  the  School  of  Mining, 
Kingston,  in  civil  engineering  or  in  mining  engineering."  63 
V.  c.  22,  s.  I. 

Seepage  11,  Sec.  28  Manual. 

3*^.  Section  39  of  The  Surveys  Act  is  amended  by  adding 
the  following  subsections  thereto  : — 

(4)  Where  under  subsection  i  of  this  section  any  allowance 
for  a  road  or  street  laid  down  upon  a  plan  is  a  public  highway 
but  the  municipal  corporation  has  not  assumed  the  same  for 
public  use,  then  in  case  the  said  allowance  or  any  part  thereof 
is  closed  by  an  alteration  of  the  plan  under  section  no  of  The 
Registry  Act,  or  section  III  of  The  Land  Titles  Act,  or  other 
provision  in  that  behalf,^  the  allowance  so  closed  shall  belong 
to  the  owners  of  the  lands  abutting  thereon. 
How  owners  (5)  Where  several  parcels  of  land  having  different  owners 
lands'tota^ke.  abut  on  the  allowance  so  closed,  the  owner  of  each  parcel  shall 
be  entitled  to  the  portion  of  the  allowance  so  closed  on  which 
his  land  abuts,  and  shall  be  so  entitled  to  the  middle  line  of  the 
said  allowance,  and  where  there  are  several  owners  of  an  abut- 
ting parcel  each  shall  be  entitled  to  the  like  estate  or  interest  in 
the  said  portion  of  the  allowance  as  he  has  in  the  parcel  of  land 
abutting  thereon. 

(6)  Where  any  portion  of  the  allowance  so  closed  is  abutted 
on  one  side  by  another  road  or  street,  or  by  a  stream,  river  or 
other  body  of  water  over  which  the  public  have  rights  of  navi- 
gation or  of  floating  logs  the  whole  width  of  such  portion  shall 
belong  to  the  owners  whose  lands  abut  thereon  opposite  the  said 
street,  stream,  river  or  water. 

(7)  The  division  line  between  two  adjoining  parcels  produced 
to  the  middle  line  of  the  closed  allowance  or  across  such  allow- 
ance in  cases  coming  within  subsection  6  shall  be  the  division 
line  between  the  portioDs  of  the  closed  allowance  to  which  the 
owners  of  the  said  parcels  shall  be  respectively  entitled. 

(8)  A  person  who  has  an  incumbrance  on  a  parcel  of  land 
abutting  on  the  allowance  closed  shall  be  deemed  an  owner  of 
such  parcel  within  the  meaning  of  the  four  next  preceding 
subsections.     63  V.  c.  17,  s.  22. 

See  page  33,  Sec.  39  Manual. 
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When  incum- 
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deemed 
owners. 
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OUR  LATE  BELOVED  QUEEN. 


Born  May  24lh.  1819.  Died  Jant'ary  22nd,  1901. 

AGED  81  YEARS. 

Thts  was  h(r  Slajeity'i  most  recent  portrait,  and  U'fls  taken  at  her  special  command  by  Lafayette.    She  is  shown 

wearing  the  shamrock  in  her  bonnet. 


No.  16. 


ANNUAL  REPORT 


ASSOCIATION 


Ontario  Cand  Surveyors 

ORGANIZED  1886.      INCORPORATED  1892. 


PROCEEDINGS 


NINTH    ANNUAL    MEETING 


SmC£      INCORPORATION 


HELD     AT 


TORONTO 

26th,  27th  and  28th  February,  1901. 


PRINTED    FOR   THE   ASSOCIATION    BY 

HENDERSON  &  CO ,  LOMBARD    STREET, 
TORONTO. 


PATRONIZE   OUR    ADVERTISERS. 


NOTICES. 


Members  and  others  will  be  supplied  with  copies  of  the  An- 
nual Reports  for  1886,  1887,  1888,  1889.  1891,  1892,  1893,  1894, 
1895,  1896.  1897,  1898,  1899,  or  1900,  upon  remitting  to  the 
Secretary  fifty  cents,  for  each  copy  required. 

Copies  of  the  "Manual"  may  also  be  had  from  the  Sec- 
retary, price  fifty  cents. 

Each  member  of  the  Association  is  reminded  of  the  fact  that 
for  the  next  Annual  Meeting  a  good  programme  is  most  desir- 
able, and  to  insure  its  preparation  it  is  not  now  too  early  to  bear 
the  matter  in  mind. 

In  addition  to  its  use  as  a  library,  the  Repository  now  serves 
as  a  drafting  room  for  members  when  copying  Crown  Lands 
plans  and  notes. 


Published    annually    by    the    Association   of    Ontario    Land 
Surveyors.       Edition,  1350  copies;  price,  50  cents. 


PATRONIZE  OUR  ADVERTISERS. 


PREFACE. 

To  the  Members  of  the  Association  of  Ontario  Land  Surveyors  : 

The  Proceedings  of  the  Association  at  its  Ninth  Annual  Meeting 
are  herewith  presented. 

There  are  no  additions  to  the  "  Manual "  this  year,  but  at  page  197 
will  be  found  the  Regulations,  etc.,  relating  to  the  admission  of  Land 
Surveyors,  which  will  be  found  convenient. 

Respectfully  submitted  on  behalf  of  the  council. 

ViLLIERS    SaNKEY, 

Secretary. 
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ASSOCIATION    OF 

ONTARIO  LAND  SURVEYORS 

(INCORPORATED  1892) 
Orgfanized  23rd  February,  1886. 


OFFICERS  FOR   1901-1902. 


PRESIDENT. 


James  Dickson, 
W.  R.  Aylsworth, 


VICE-PRESIDENT. 


Fenelon  Falls. 

Belleville. 
Toronto. 

Toronto. 


CHAIRMAN  OF  COUNCIL. 

George  B.  Kirkpatrick,  O.L.S.,         .... 

SBCRETARY-TRBASURER. 

Major  Villiers  Sankey,  O.L.S.,         .... 

MEMBERS  OF  COUNCIL. 

J.  W.  Tyrrell,  Hamilton.  ] 

J.  McArce,  Rat  Portage.  j^°^  '^^^"^  ending  April,  1904. 

A.  J.  VanNostrand,  Toronto.        1 

C.  \.  Jones,  Petro  ea.  j^^^  Term  ending  April,  1903. 

G.  B   Kirkpatrick,  Toronto.         ] 

A.  Niven,  H  .lilmiton,  JFor  Term  ending  April,  1902. 


AUDITORS. 


Capt.  Gamble, 

A.  J.  VanNostrand, 


Toronto. 
Toronto. 


BANKERS. 

Imperial  Bank  of  Canada  (Yonge  Street  Branch),  Toronto. 


BOARD    OF    EXAMINERS. 

G.  B.  Kirkpatrick,  (Chairman),  A.  Niven,  P.  S.  Gibson,  M. 
Gaviller,  B.  J.  Saunders,   M.  J.  Butter,  V.  Sankey,   (Sec.) 

NOTE — Board  meets  at   Crown  Lands  Department,    Parliament 
Buildings,  Toronto,  on    Monday,    February   loth,   1902. 

COMMITTEES.    1901-1902. 

STAND!NG. 

Land  Surveying — T.  D.  Evans,  (Chairman).  H.  S.  Carpenter, 
A.  R.  Davis,  K.  W.  DeMorest,  M.  Gaviller,  H.  H.  Gibson, 
A.  Niven,  A.   S.   Russell. 

Drainage — C.  A.  Jones,  (Chairman).  F.  W.  Farucomb,  F.  W. 
Hater,  W.  G.  McGeorge,  J.  H.  Moore,  Geo.  Ross. 

Engineering— E.  G.  Barrow,  (Chairman),  A.  W.  Campbell,  Jas. 
Hutcheon,  R.  McDowall,  F.  F.  Miller,  A.  P.  Walker,  Jas. 
Warren. 

Entertainment — A.  P.  Walker,  (Chairman),  Willis  Chipman, 
H.  L.  Esten,  H.  H.  Gibson,  H.  DeQ.  Sewell,  V.  Sankey,  J. 
F.  Whitson. 

Publication — K.  Gamble,  (Chairman),  H.  J.  Browne,  H.  L. 
Esten,  W.  A.  MacLean,  A.  J.  Van  Nostrand. 

Topographical  Survfy — L.  B.  Stewart,  (Chairman),  Otto  J. 
Klotz,  M.  J.  Butler,  Willis  Chipman. 


Polar  Research — Willis  Chipman,  (Chairman),  Jos.  Cozens,  C. 
J.  Murphy,  Wm.  O-ilvie,  L.  B.  Stewart,  J.  W.  Tyrrell,  J.  F. 
Whitson. 

E.xpLoRAnoN— J.  W.  Tyrrell,  (Chairman),  Alex.  Baird,  D.  Beatty, 
John  McAree,  Jas.  Robertson,  G.  E.  Silvester,  T.  B.Speight, 
E.  Stewart. 

Rf.pository  and  Biography — A.  J.  \'an  Nostrand,  (Chairman), 
Willis  Chipman,  R.  P.  Fairbairn,  P.  S.  Gibson,  T.  H.  Jones, 
G.  B.  Kirkpatrick,  C.   I'nwin. 


PROGRAMME  OF  THE 


Association  of  Ontario  Land  Surveyors 

(incorporated.) 

AT  ITS  NINTH  ANNUAL  MEETING  HELD  AT  TORONTO 
26th,  27th  AND  28th    FEBRUARY,  1901. 


PROGRAMME. 
Tuesday,  26th  February— Morning,  10  oclock. 

AT    THE    REPOSITORY,    PARLIAMENT    BUILDINGS. 

Meeting  of  Council. 

Meeting  of  Standing  and  Special  Committees. 

Hfternoon,  2  o'clock- 

President's  Address. 

Report  of  Secretary-Treasurer. 

Rep^rt    of    Committee    on    Repository    and    Biography.     A.     ].    Van   Nostrand, 

Chairman. 
Report  of  Committee  on  Publication.     K.  Gamble,  Chairman. 

Evening,  8  o'clock. 

(At  Repository) 
Paper — "  Engineers  and  Surveyors."     A.  R.  Davis. 

Wednesday,  27th  February— Morning,  10  o'clock. 

AT    engineers'    club    ROOMS,     94    AND    96    KING    ST.    WEST. 

Report  of  Council.     G.  B.  Kirkpatrick,  Chairman. 
Paper — "Surveys  and  Plans  for  Municipalities."     H.  J.  Bowman. 
Discussion — "  Duties  of  Surveyors  as  Referees." 

Report  of  Land  Surveying  Committee  and   Question  Drawer.     W.  R.  Aylsworth 
Chairman. 


Afternoon,  2  o'clock. 

"  Regulition  of  the  Level  of  Lake  Erie."     F.  W   Farncomb. 

Report  of  Drainage  Committee  and  Qaestion  Drawer.     A   S   Code,  Chairman. 

Discussion — "  Reclamation  of  Lands  under  the  Several  Drainage  Acts  " 

Report  of  Engineering  Committee.      M.  J.  Butler,  Chairman. 

Report  re  Standard  of  Measure.     \ .  Sankey. 

Evening,   8  o'clock. 

Annual  Dinner.     McConkey's  Restaurant. 

Thursday,  28th  February— Morning,  10  o'clock. 

AT    ENGINEEKb"    CLUB    ROOMS,    94    and     qG    KiN(.    .ST      WEST. 

Report  of  Topographical  Suvrey  Committee.     Otto  J.  Klotz. 

Paper — "Topographic  Photography."     J.N.Wallace. 

Discussion — "  Track  Surveying  " 

Report   of   E.xploration    Committee,    "  Digest    Northern    Ontario   Explorations," 

L.  B.  Stewart,  Chairman. 
Report  of  Committee  on  Entertainment      H.  L.  Esten,  Chairman. 

Afternoon,  2  o'clock. 

Nomination  of  Officers— (President,  Vice-President,  Secretary-Treasurer,  Auditors, 

two  members  of  Council. 
Ratification  of  By-Laws. 
Unfinished  Business. 
New  Business. 
Adjournment. 


Rfinutes  of  the  Ninth  Annual  Meeting 


OF    THE 


ASSOCIATION  OF 

ONTARIO    LAND  SURVEYORS^ 

Held  at    the   Repository,    Parliament    Buildings,   Toronto, 

on   FEBRUARY  26th,   and  at   the  Engineers'   Club 

Rooms.  94  and  96  King  Street  East,  Toronto, 

on   FEBRUARY  27th  and  28th. 


j\IoR^•ING  Session. 


^Meeting  of  the  Standing  and   Special   Committees. 

Repository,  February  26th,   1901. 

The  Ninth  Annual  Meeting  opened  at  3  p.m..  the  President, 
Mr.  Ross,  in  the  chair. 

The  Minutes  of  the  previous  meeting  as  printed  in  the  Pro- 
ceedings for  1900  were  taken  as  read. 

The  President  then  read  his  address,  in  which  he  fittingly 
referred  to  the  death  of  Her  late  Majesty  Queen  Victoria.  After 
some  discussion  it  was  moved  by  Mr.  Aylesworth,  seconded  by 
Mr.  Kirkpatrick,  that  the  address  be  received  and  printed  in 
the  Proceedings.     Carried. 

Mr.  Kirkpatrick,  referring  to  the  death  of  Her  late  Majesty 
requested  the  Chairman  to  name  a  Committee  to  draft  an  ad- 
dress of  condolence  to  His  Majesty  King  Edward  the  Seventh, 
to  be  forwarded  through  the  proper  channel,  that  it  may  be  laid 
at  the  foot  of  the  throne. 

The  Chairman  named  Messrs.  Kirkpatrick,  Dickson  and 
Aylesworth.     Carried. 

The  report  of  the  Committee  on  Repository  and  Biography 
was  presented  by  Mr.  A.  J.  Van  Nostrand,  and  on  motion,  was 
received  and  ordered  to  be  printed. 
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The  report  of  the  Committee  on  Pubhcation  was  presented 
by  Capt.  Gamble,  and  on  motion,  was  received  and  ordered  to 
be  printed. 

Mr.  Sankey  brought  up  the  subject  of  the  preparation  of 
papers  for  the  Annual  Meeting.  After  some  discussion  it  was 
decided  to  request  the  Chairmen  of  the  several  Committees,  to 
take  up  the  matter  early  in  the  year,  and  communicate  with 
those  members  most  likely  to  contribute. 

The  meeting  adjourned  until  8  p.m.  at  the  Repository. 

EvExixG  Session. 

Tuesday.  26th,  February  1901.  8  o'clock  p.m. 

Mr.  George  Ross.  President. 

Mr.  \'illiers  Sankey,  Secretary. 

Paper  by  Mr.  A.  R.  Davis  (Xapanee),  entitled  "  Engineers 
a!id  Surveyors." 

Mr.  Davis: — Mr.  President  and  gentlemen:  The  object  of 
this  paper  is  to  assist  in  paving  the  way  for  the  closer  union  of 
oi;i  civil  engineers  and  surveyors.  For  the  sake  of  the  argument 
I  suggest  to  the  meeting,  "  The  Canadian  Association  of  Civil 
Erigineers  and  Surveyors."  with  a  question  mark.     Reads  paper. 

The  President  then  tendered  the  thanks  of  the  Association 
to  Mr.  Davis  for  his  very  valuable  contribution. 

Mr.  Davis: — I  thank  you,  Mr.  President  and  Gentlemen,  for 
the  kind  reception  you  have  given  the  paper.  It  was  practically 
a  new  field  for  me  to  travel,  and  I  wrote  to  two  or  three  mem- 
bers of  this  Association,  for  some  hints  in  reference  to  the 
matter,  men  who  I  knew  knew  more  about  the  matter  pertain- 
ing to  the  union  of  the  two  professions  than  I  did.  But  I  found 
that  ■'  numi  "  was  the  word.  I  got  no  replies.  Then  I  took 
the  course  that  I  thought  looked  most  reasonable,  and  while 
giving  vent  to  certain  thoughts,  in  reference  to  this  cjuestion, 
that  have  been  prominent  in  my  mind  for  a  number  of  years,  I 
endeavored  as  far  as  possible  to  avoid  the  extremes  that  some- 
times injure  the  cause  more  than  thev  help  it. 

1  am  very  much  pleased  with  the  very  fair  and  excellent 
feeling  that  i)revails  among  the  members  of  the  Association  m 
reference  to  this  amalgamation.  There  is  no  question  that  wo 
(Surveyors  and  Engineers)  are  practically  members  of  the  same 
profession.  In  my  experience  as  a  Surveyor  and  Civil  Engineer 
I  am  running  across  every  year  Surveyors  and  Engineers  from 


MINUTES.  I  [ 

the   Atlantic  to  the   Pacific — I     meet    them     in    the    Maritime 
Provinces  and  in  all  the  other  Provinces.     I  will  give    you  one 
illustration    of    the    feeling    that   exists  :      During    last    summer 
while  on  Railway  Work  I   came  into  the  camp  of  a  Surveyor 
belonging  to  one  of  our  neighboring  Provinces,  in  the  employ 
of  a  rival  Railway  Company — my     camp  was  near  his,  and  we 
were  l)oth  aiming  for  the  same  pass  between  the  mountains;  in 
fact  his  Company  had  located  its  line,  and  this    Surveyor    was 
taking  some  right-of-way  notes — he  was  a  stranger  to  me,  a  man 
I  had  never  seen  before.      I   called  him  by    name,   passed    the 
time  of  day,  and  said,  That  I  came  to  see  him  in  regard  to  their 
location  as  I  wished  to  avoid  crossing  it;  I  thought  there  w-as 
room  enough  in  the  country  for  both  of  us;  and  I  asked  him 
if    he    would  kindly    give  me  some    information.      He    invited 
me  into  his  camp;  and    got  out  his  plan  of  location,  and    said, 
"  Here,  take  this  and  make  a  copy  of  it;  you  can  do  it  over  in 
your  own  camp — here  is  our  location."     I  said,  "  This  is  very 
"kind  of  you;  there  is  no  indication  of  any  bitterness  towards  the 
employes  of  your  rivals."   "  Oh,"  said  he,  "  That  is  all  right;  if  the 
heads  of  our  companies  require  to  get  at  logger-heads,  well  and 
good;  we  men  in  the  field  cannot  afford  to  dispute  over    these 
matters,  we  have  enough  troubles  of  our  own."  He  treated  me 
very  kindly  and  invited  me  over  to  dinner  the  next  day,  and  we 
bad  a  sociable  time.     Such  are  the  men  we  are  meeting  as  Sur- 
Acyors     and     Engineers,     a     common     brotherhood     from    the 
Atlantic  to  the  Pacific;  and  they  are  as  intelligent  men  as  you 
can  meet  anywhere  in  this  Dominion  to-day;  and  yet  they  are 
apart,  they  are  separate;  there  is  a  line  of  cleaveage  running  all 
along,  although  this  is  a  new    country,  as  Mr.    Chipman    says, 
and  there  are  only  a  few  men  employed  in  the  profession.     The 
rising  generation,  the  young  men  who  are  entering  the  profes- 
sion can  be  qualified  for  whatever  work  we  have  to  do;  and  the 
examinations  can   be  made   such   as  to  meet  the  requirements, 
all  can  meet  on  common  ground,  and  we  will  strengthen  our- 
selves and  strengthen  the  calling;  and   make  ourselves  a  name 
that  will  be  honored  throughout  the  Dominion,  and  as  with  all 
other  professions,  the  standard  of  our  profession  will  be  raised 
and  we  will  not  suffer.     We  should  not  lower  our  standard  but 
rather  elevate  it;  and  certainly  consolidation  will  have  a  tendency 
to  elevate,  if  it  be  carried  out  on  right  pnncii)les.     (Applause). 
Moved  by  Mr.   Sankey,  seconded  by  Mr.   Bowman  that  the 
new    council  shall    appoint    a  Committee  to  be  known    as    the 
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"  Legislation  Committee,"  to  take  up  matters  concerning 
amalgamation  of  the  Surveyors  and  Engineers,  or  as  the  case 
may  be. 

The  President  put  the  motion,  and,  on  a  vote  having  been 
taken,  declared  it  carried. 

A  Paper  by  Mr.  Klotz  on  the  Deflection  of  the  Plumb  Line. 

Mr.  Sankey: — There  are  two  plans  connected  with  this  paper, 
and  I  think  if  I  pass  them  round  so  that  they  may  be  seen 
the  paper  which  I  am  about  to  read  will  be  more  easily  iinder- 
-lood.  Mr.  Klotz  sent  this  printed  copy  of  the  paper  to  the 
Association;  he  has  already  read  the  paper  before  the  Ottawa 
Literary  and  Scientific  Society,  and  I  took  it  upon  myself  to 
write,  asking  him  if  he  had  any  objection  to  the  paper  being  read 
before  this  Association  and  published  in  our  proceedings,  as  it 
seemed  to  be  one  of  very  great  interest  to  Surveyors  in  general. 
I  got  a  very  nice  letter  from  him,  saying  he  would  be  very  much 
pleased,  and  very  proud  if  we  would  do  him  the  honor  of  read- 
ing his  paper  and  publishing  it  in  our  proceedings. 

Mr.  Sankey  reads  the  paper. 

Mr.  Aylesworth  moved,  seconded  by  Mr.  Davis  that  the 
paper  as  read  be  received  and  published  in  the  Minutes  of  our 
Proceedings  and  that  a  vote  of  thanks  be  tendered  to  Mr.  Klotz. 

The  President  put  the  motion,  and.  on  a  vote  having  been 
taken  declared  it  carried. 

Adjourned  to  Wednesday,  27th  February.  1901,  at  10 
o'clock  a.m..  at  the  Engineers  Club.  94-96  King  St..  Wesi, 
Toronto. 


MoKMxo  Skssiox. 

Wednesday,  27th  February,  1901.  to  a.m..  at  the  I'jigineers 
Club,  94-96  King  Street,  \\'cst. 

The  President  called  the  meeting  to  order. 

Report    rk   Standard  of   Measure. 

Mr.  Sankey: — .Mr.  rrcsidenl  and  (ientleiuen.  the  object  1 
have  in  making  this  a  verl)al  report  rather  than  bringing  it  in  in 
coimection  with  the  official  reports  is.  that  it  would  be  well  now 
for  us  to  consider  if  anv  other  sujTjjestions  should  be  made  witli 
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regard  to  our  standard  tape.     In  the  report  of  last  year's  Pro- 
ceedings the  matter  is  dealt  with  as  it  was  discussed;  and  at  the 
end    of    the  discussion    is  was  moved  by  ]\lr.    Aylesworth    and 
seconded  by  Mr.  Ross,  that  the  Board  of  Examiners  be  recom- 
mended to  adopt  a  33-foot  steel  tape  as  the  standard  of  measure- 
ment to  be  given  in  future  to  those  who  pass  the  final  examina- 
tion.    The  President  added  the  suggestion  that  a  sufficient  num- 
l^cr  might  be  purchased  to  allow  the  older  members  to  get  them 
at  a  nominal  figure  and  hoped  that  they  would  be  ai^le  to  do  so. 
:\lr.  Wilkie  said,  "  For  myself  I  should  be  very  glad  to  purchase 
one.  and  I  think  with  Mr.  Sankey  that  the  33-foot  would  be  the 
most  suitable.     1  do  not  anticipate  any  trouble  in  comparing  the 
length  of  my  100-foot  chain  with  the  33-foot  standard."     Follow- 
inpthat  instruction  out,  immediately  after  the  last  annual  meet- 
ing. I  opened  communications  with  the  various  manufacturers  of 
steel  tapes  through  their  agents  or  representatives  in  Toronto. 
After  a  good  deal  of  correspondence  we  found  that  Chestermau 
would  not  make  anything  out  of  the  ordinary  run  of  tapes  he 
was  making.     He  would  "sell  us  50-foot  or  33-foot  tapes,  just  as 
he  had  them  in  stock.     And  some  of  the  manufacturers  in  the 
United  States  took  the  same  position.     Finally  the  Lufkin  Rule 
C(.»mpany  of  Saginaw  stated  that  they  would  make  a  tape  ac- 
cording to  our  pattern  if  we  w^ould  order  one  hundred  of  them. 
We  found  on  enquiry  that  the  tapes  would  cost  about  $4  apiece. 
\\>  have  not  yet  ascertained  whether  w^e  can  get  them  in  free  of 
duty,  or    not.     Neither    Mr.  Kirkpatrick,  the    Chairman    of  the 
Council,  nor  I,  felt  justified  in  giving  an  order  that  would  entail 
the  expenditure  of  so  much  money;  but  we  said  we  would  guar- 
antee an  order  of  $100  worth  of  tapes,  and  undertake  to  make 
this  tape  the  Association   standard,   that   is,   we   would  not   go 
anywhere  else  to  get  them  made.     On  that  understanding,  the 
Lufkin  Rule  Company  have  sent  me  this  tape  which  I  have  in 
my  hand  as  a  pattern;  it  is  made  on  the  design  that  was  fur- 
nished to  me.     Now  that  you  have  the  tape  stretched  out.  you 
will  see  that  on  the  face,  at  the  front  end   the  foot  is  divided  into 
inches,  8ths  and  i6ths,  with  the  half    inch  divided    further    on. 
Tiiere  is  one  improvement  I  suggest,  and  that  is  to  get  the  zero 
taken  out,  so  that  the  graduations  would  be  perfectly  clear.     On 
the   other  side  of  the  tape,    the  link    is    divided   into    loths    and 
tooths,  merely.     Then,  we  have  our  own  stamp  on  it,  "  O.L.S. 
Standard."     At  the  box  end  of  the  tape,  the  foot  is  divided  into 
loihs  and  looths.    These  tapes  will  cost  $4  net. 
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There  is  one  advantajye  with  rejji^ard  to  the  33-foot  length: 
it  cannot  be  very  well  used  to  make  a  survey,  and  it  is  not  in- 
tended for  that  pur])ose;  it  will  also  test  the  33-foot  and  50-foot 
link  tape  at  the  same  time,  as  they  are  coincident  at  the  end  of 
the  proposed  tape. 

In  order  to  see  how  we  could  get  a  proper  standard,  from 
our  Canadian  standpoint,  the  manufacturers  sent  a  sample  to 
Ottawa  some  time  in  August  last,  to  get  a  proper  comparison 
of  this  tape  with  the  Dominion  Land  Standard,  or  really  the  De- 
partment of  the  Interior  Standard,  but  their  mural  Standard  is 
ijroken  down,  and  they  cannot  compare  a  tape  so  long  as  33-feet. 
For  that  reason  I  am  not  able  to  issue  any  tapes  as  yet. 
and  will  not  be  able  to  do  so  until  we  get  them  stamped  so  that 
they  will  be  official  for  Canada. 

Mr.  Sewell: — Is  it  the  intention  to  have  the  Dominion  stamp 
on  them  also,  so  that  they  will  apply  as  standards  for  Ontario 
and  the  Dominion  ? 

Mr.  Sankey: — Yes;  so  that  it  cannot  be  said  that  the  Ontario 
Land  Surveyors'  tapes  are  not  standard  with  the  Standard  of  the 
Inland  Revenue  Department. 

In  making  the  change  from  our  old  rooms  to  the  new  ones, 
I  happened  to  strike  a  bundle  of  papers  that  were  without  en- 
dorsement, and  on  looking  into  the  l)undle  I  found  what  I  had 
been  looking  for  for  a  long  while;  and  it  would  l)e  interesting 
to  read  these  letters,  in  order  that  they  may  be  j)ublished.  You 
will  remember  that  yesterday  evening  at  the  meeting  I  had  the 
bronze  bar  which  is  the  original  standard  of. the  Ontario  Land 
Surveyors,  and  has  been  in  the  possession  of  the  various  Com- 
missioners of  Crown  Lands  for  many  years. 

The  first  letter  I  will  read  is  from  Troughton  &  Sims,  of  Fleet 
Street.  London,  written  to  Mr.  W.  H.  Price.  Esquire.  Crown 
Lanrls,  Toronto,  Canada,  and  is  dated  14th  September,  1850,  and 
reads  as  follows: — 

138  Fleet  Street,  London,  14th  Sept.,  1850. 
Sir, 

We  forwarded  by  the  "  Mississippi  "  which  sailed  on  the 
20th  ult.  for  New  'iork,  a  case  containing  the  two  Scales  for 
which  we  were  favored  with  your  order  by  letters  of  the  iNth 
and  22nd  of  April  last. 

The  case,was  addressed  to  the  care  of  Mr.  S.  R.  Kelly, 
Commission  Merchant,  Wall  Street,  New  York,  ard  we  hope  the 
Scales  will  reach  you  in  safety  and  prove  satisfactory. 
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The  Standard  Yard  was  carefully  compared  with  the 
Tabular  Standard  Scale  of  the  Royal  Astronomical  Society 
and  the  result  of  the  comparison  makes  it  .ococoS  of  an  inch 
longer  than  the  middle  3  feet,  or  Standard  Yard  upon  that  Scale. 

Many  years  ago  INIr.  Edward  Troughton,  for  insertion  in 
Dr.  Kelly's  Cambist,  compared  a  number  of  foreign  with  our 
English  measure  and  amongst  the  rest  an  old  French  Foot,  which 
he  found  equal  to  12.7893  English  Inches.  Now  according  to 
this  determination,  the  Scale  of  3  French  feet  should  measure 
38.3679  inches  upon  the  Royal  Astronomical  Society's  Scale,  and 
we  have  satisfaction  in  reporting  that  our  comparisons  make  it 
exceed  that  length  by  t^sItjt,  of  an  inch  only. 

The  temperature  at   which  the  comparisons  were  made 
was  between  64'  and  66'  of  Fahrenheit's  Thermometer,  but  as  all 
the  Scales  are  made  of  brass  this  is  of  little  or  no  consequence. 
We  remain,  Sir, 

Your  most  obedient  servant, 

Troughton  &  Simms. 

Mr.  Sankey: — That  shows  that  this  bar  of  ours  was  properly 
compared  in  England. 

In  1875  a  considerable  correspondence  took  place  between 
the  Commissioner  of  Crown  Lands  in  Ontario  and  the  Commis- 
sioner of  Inland  Revenue  in  Ottawa  on  the  subject  of  having  our 
Ontario  Tapes  properly  stamped.  That  correspondence  is  pro- 
bably not  very  interesting  to  us;  it  goes  into  the  question  as  to 
whether  the  Dominion  held  entire  control  of  measures  which 
nobody  of  course  now  contradicts.  There  is  a  letter  here  of 
September  17th,  1877,  written  by  Mr.  A.  W.  Brunell,  Commis- 
sioner, that  I  think  is  most  important;  it  is  as  follows: — 

Ottawa,  September,  19th,  1877. 
Sir, 

1.  Having  completed  the  verification  of  your  standard 
bar  it  was  delivered  to  Mr.  Murphy  on  Monday  and  I  have  now 
the  pleasure  to  enclose  an  indenture  of  the  verification. 

2.  You  will  observe  that  your  bar  is  somewhat  short  of  the 
standard  length  but  the  error  is  so  small  as  to  be  of  no  importance' 
in  relation  to  its  practical  use. 

3.  Nevertheless  I  think  it  is  desirable  that  all  measures 
used  as  standards  of  comparison  should  have  their  exact  value 
strictly  defined.  I  have  therefore  taken  considerable  trouble  in 
defining  the  exact  value  of  this  particular  standard  which  is 
perhaps  the  most  important  of  any  lineal  standard  used  in  the 
Province  of  Ontario. 

4.  I  may  observe  that  the  defining  lines  on  your  bar  as 
compared  with  those  on  the  Dominion  Standard  are  so  coarse 
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that  it  became  necessary  to  measure  their  breadth  and  on 
doing  so  I  discovered  a  measurable  difference  between  the  two 
defining  lines.  This  difference  is  equal  to  -00057559  inch  and  I 
have  therefore  computed  the  length  of  the  bar  to  the  centre  of 
the  defining  lines. 

5.  I  am  very  glad  to  have  had  the  opportunity  of  making 
these  comparisons  and  shall  endeavor  to  obtain  similar  compari- 
sons of  the  Surveyor's  Standards  used  in  the  other  Provinces. 
I  have  the  honor  to  be,  Sir, 
\'our  obedient  servant. 

A.  \V.  Brl'nel,  Commissioner. 

In  view  of  these  letters  and  the  fact  that  the  mural  Standard 
at  Ottawa  is  broken  down,  the  Board  of  Examiners  suggested 
that  we  should  find  out  from  Mr.  Stewart  of  the  School  of  Science 
whether  they  have  any  instrument  there  from  which  this  compari- 
son could  be  made  by  us;  and  he  tells  me  there  will  be  no  difficulty 
It  all  in  comparing  our  bronze  standard  with  a  33-foot  tape,  the 
idea  being  that  the  Secretary  of  the  Board  shall  keep  that  tape 
as  a  standard  in  his  i)ossession.  with  the  record  of  its  length  made 
on  the  comparator  up  at  the  School  of  Science.  Then  every  tape 
that  is  issued  is  to  be  compared  with  that  33-foot  steel  tape  and 
stamped  accordingly.  W'e  will  stamp  on  the  face  of  the  tape 
our  own  Ontario  Land  Surveyors"  mark:  and  each  tape  will  be 
numbered  so  that  a  record  may  be  kept  of  tho.se  to  whom  the 
tapes  are  i.ssued. 

The  Council  suggested  that  the  next  step  to  be  taken  would 
be  for  the  Commissioner  of  Crown  Lands  to  get  authority  from 
the  Dominion  (lovcrnment  for  the  Secretarv  of  the  Board  of 
Examiners  to  l^e  an  inspector  for  the  purpose  of  marking  Ontario 
I^nd  Surveyors'  tapes,  now  that  we  are  in  actual  possession  of  a 
properly  compared  standard. 

These  1  think  are  the  principal  points  that  1  was  going  4o  put 
m  my  paper  which  I  did  not  expect  to  have  to  read  until  this 
afternoon;  but  as  Captain  Bernier  is  to  lecture  before  the  meet- 
ing it  was  thought  well  to  bring  the  matter  up  at 
this  morning's  Session.  If  there  are  any  suggestions  to  be  made 
as  to  the  marking  of  the  tape  or  otheiwise  1  would  be  very  glad 
to  get  them. 

Mr.  Dick.son: — I  think  stamping  the  certificate  on  the  ta]>e 
IS  a  good  idea.  At  i)re.scnt  if  a  certificate  is  lo.^^t  the  owner  of 
the  tape  has  nothing  to  show  that  there  was  a  certificate  with  it; 
the  number  even  is  not  on  the  tapes  now. 
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Mr.  Sankey: — ]\Ir.  Unwin,  the  late  partner  of  Messrs.  Murphy 
&  Esten,  had  the  Dominion  Standard  with  a  certificate;  and 
jNlessrs.  Esten  &  ^lurphy  found  they  would  have  to  get  the  tape 
re-registered  in  their  own  names  before  it  would  be  official  for 
them  to  use  it  for  Dominion  Lands  work.  I  suppose  from  that 
that  there  was  some  method  of  markmg  the  tape.  The  idea  I  had 
in  my  mind  was  to  etch  a  number  on,  the  tape,  somewhere  near 
the  front  of  it,  and  open  a  register  wdiich  w^ould  show,  for  in- 
stance, that  Mr.  James  Dickson  got  tape  No.  so  and  so  on  such 
a  day;  but  I  did  not  propose  to  issue  any  tape  that  fell  short  of 
or  was  longer  than  the  stamped  standard;  of  course  it  would  be 
utterly  impossible  for  us  to  give  a  certificate  that  any  tape  like 
this  was  .006  long  at  a  temperature  of  40  degrees,  or  anything 
of  that  kind. 

Mr.  AIcDowall: — Who  would  be  allowed  to  manufacture 
these  tapes  ? 

]\Ir.  Sankey: — These  tapes,  which  will  be  the  standard,  will 
be  .manufactured  by  the  Lufkin  Rule  Company;  they  will  be 
issued  to  Surveyors  to  test  any  other  tapes  or  chains  they  want 
to  use,  in  the  same  way  as  they  are  supposed  to  use  the  old 
v.ooden  stick. 

Mr.  McDowall: — Did  you  say  ''supposed  ?" 
Mr.  Sankey: — I  did  say  "  supposed.'*     The  only  use  I  have 
ever  seen  those  old  sticks  put  to  was  to  put  through  a  strap  on 
a  theodolite  box  to    help  a  man  to  carry  it  along  through    the 
bush. 

"Sir.  ^IcDowall: — Do  you  think  in  the  life  time  of  that  tape  we 
might  have  the  metric  system  in  force. 

Mr.  Sankey: — I  do  not  know  about  that.  There  is  quite  a 
movement  in  Toronto  to  bring  about  the  adoption  of  it;  but  I 
have  heard  some  practical  men,  both  Engineers  and  Surveyors, 
say  that  they  did  not  at  present  see  how  either  Great  Britain  or 
the  United  States  can  spend  money  necessary  to  alter  every 
machine  process  that  is  used  in  the  United  States  and  England; 
because  all  the  screw  cutting  machinery  of  those  two  great 
countries  would  have  to  be  thrown  into  the  waste  heap.  Whether 
the  change  to  the  metric  system  will  come  about  in  our  day  or 
not  I  do  not  know. 

Some  years  ago,  when  it  was  being  discussed.  I  addressed 
this  meeting  on  the  idea  of  using  decimal  measures  altogether 
and  doing  away  with  inches  and  the  division  of  the  inches  into 
8ths,  using    instead   loths  and   looths.     I  fancy    a    great    many 
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Surveyors  do  use  tlecinial  tapes  altogether  as  I  uotice  in  de- 
scriptions that  acres  and  looths  erf  acres  are  used,  and  many 
Surveyors  in  this  part  of  the  country  now  give  their  descriptions 
in  feet  and  loths.  But  the  difficulty  I  met  with  there  was  I  found 
the  practical  man.  the  carpenter,  said.  I  cannot  get  wood  cut  to 
feet  and  loths.  I  have  to  get  it  cut  to  inches  and  8ths,  be- 
cause the  machinery  for  cutting  wood  is  graduated  in  that  way. 
I  find  too  that  the  iron  men  say.  Plates  are  all  rolled  that  way 
and  boks  are  made  that  way.  and  the  threads  to  the  inch  in 
screws  are  all  cut  as  so  many  i6ths  or  32nds..  etc.  If  there 
is  a  possibility  of  changes  in  these  modes  of  measurement 
happening  in  a  short  while,  the  metric  system  may  possibly  be 
adopted. 

Mr.  Sewell: — The  fact  is  that  feet  and  inches  are  more  con- 
venient for  sub-division  than  a  decimal  system;  when  you  come 
to  machinery  twelve  is  much  more  convenient  for  sul)-division 
than  ten;  when  you  get  your  feet  into  decimals  it  is  a  very 
awkward  thing  and  there  is  no  absolute  correctness. 

Mr.  McDowall: — There  would  be  no  room  on  a  tape  to  put 
a  metric  system. 

Mr.  Sankey: — Yes.  if  it  became  necessary,  there  is  the  back 
i>\  the  far  end  of  the  tape.  We  could  use  the  last  link  on  the 
back  of  the  tape,  and  substitute  a  meter  there.  These  manufac- 
turers have  all  the  plates  to  do  that.  You  can  get  a  plate 
graduated  on  one  side  in  feet  and  inches  and  on  the  other 
side  into  meters  and  loths.  There  would  be  no  difficulty  about 
that  at  all.  But  those  already  in  possession  of  these  tapes  would 
find  it  difficult  to  have  the  alteration  made. 

Mr.  McDowall: — That  is  what  I  mean. 

Mr.  Sankey: — The  tapes  would  have  to  be  sent  back  to  the 
manufacturers. 

President  Ross: — Why  not  buy  a  new  taj^e. 

Mr.  McDowall: — Yes.  I  suppose  the  tapes  would  be  pretty 
well  worn. 

Mr.  Sankey: — 1  wish  Mr.  lUitler  were  here  because  he  has 
taken  (|uite  an  interest  in  this  matter  and  could  have  told  us  of 
some  practical  experience  he  has  had  lately.  He  was  getting  out 
a  specification  for  a  building  on  some  (ierman  principle  that  was 
all  worked  out  in  meters  and  decimeters;  and  I  forget  now  how 
mrny  reams  of  foolscap  it  took  to  get  out  the  measurements  he 
ifduirtd.  for  the  workmen  who  were  going  to  build.     He  savs 
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it  was  an  awfnl  job;  that  he  had  to  take  out  the  measurements 
to  two  or  three  places  of  decimals  every  time;  and  he  showed^ 
us  one  or  two  little  calculations  that  tilled  most  of  a  page  of 
foolscap.  If  one  had  a  large  specification  to  get  out  in  that  way 
it  is  easy  to  see  hoAv  great  the  difficulty  of  changing  from  one 
svstem  to  the  other  would  be. 

Mr.  Sewell: — It  would  be  an  endless  job.  The  change  is  not 
likely  to  come  in  our  life-time  nor  in  the  life-time  of  our  grand- 
chiklren. 

Air.  H.  J.  Bowman: — Do  you  propose  to  charge  $4 
for  one  of  these  tapes  ? 

Mr.  Sankey: — Yes. 

Mr.  Dickson: — Are  we  likely  to  get  them  in  free  of  Duty  ? 

Mr.  Sankey: — We  may  possibly  get  them  in  free  under  the 
head  of  scientific  instruments. 

]\Ir.   Dickson: — They  would  be  government  supplies. 

Mr.  H.  J.  Bowman: — If  the  metric  system  should  be  adopted 
in  say  ten  or  fifteen  years  from  the  present  time  I  suppose  we 
could  stand  the  price  of  another  standard  and  probably  it  would 
be  better  to  have  one  then  any  way.  In  the  meantime  it  seems 
to  me  it  would  complicate  matters  to  have  links,  and  feet,  and 
meters  all  on  the  same  standard.  If  the  metric  system  is  adopted, 
which  no  doubt  it  will  be  in  time,  because  like  everything  else 
ihe  system  of  measurement  should  be  uniform  throughout  the 
world;  and  if  Germany  and  France  and  the  other  Continental 
countries  have  come  to  that  standard  there  is  no  reason  why 
England  and  the  United  States  should  not  do  so  as  well.  I  think 
some  of  the  difficulties  at  least  will  gradually  fade  away.  But  it 
seems  to  me  for  the  present  time  we  had  better  just  have  feet 
and  links,  and  when  the  metric  system  is  adopted,  if  it  ever  is, 
the  old  systems  will  have  to  be  dropped.  It  is  a  question  whether 
in  measuring  land  we  should  not  drop  one  or  the  other  now. 
There  is  no  doubt  that  the  method  of  expressing  areas  in  chains 
and  links  is  very  convenient.  Young  Surveyors  are  apt  to  think 
chains  and  links  are  out  of  date;  but  as  we  go  on  in  practice  we 
gradually  drop  the  feet  and  inches,  as  more  difficult  to  apply  than 
chains  and  links.  Feet  and  inches  are  not  in  the  decimal  system, 
whereas  chains  and  links  are;  and  the  mere  fact  of  chains  and 
links  being  so  much  more  convenient  shows  us  how  much  easier 
the  metric  system  will  be  for  all  measurements  after  a  while  when 
all  is  on  the  decimal  system. 
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Mr.  Sewell: — There  is  one  great  objection  to  the  metric 
system:  it  is  based  on  latitude  in  Paris;  our  yard  is 
based  on  Greenwich,  practically  being  the  swing  of  a  seconds 
pendulum  at  a  temperature  of  62  Fahrenheit  at  Greenwich,  so 
that  we  have  always  in  British  Territory  the  standard  of  the  yard. 
If  we  had  the  metric  system  and  we  chanced  to  be  at  war  with 
France  we  couldn't  get  a  standard. 

Mr.  H.  J.  Bowman: — Mr.  Sewell  is  very  patriotic.  I  will 
not  be  behind  him  in  patriotism  but  I  want  to  remind  him  that 
the  question  is  not  whether  we  should  adopt  a  standard  that  is 
derived  in  Paris  or  in  Greenwich,  but  the  decimal  system.  We 
have  this  system  in  our  currency,  and  we  do  not  consider  our- 
selves unpatriotic.  We  no  longer  have  to  wade  through  pounds, 
shillings  and  pence,  but  we  have  the  United  States  method  of 
dollars  and  cents  and  it  is  a  very  good  method  too.  All  we 
want,  after  a  while,  is  to  have  the  decimal  system  carried  out  for 
our  measurements,  both  superficial  and  cubic,  so  as  to  apply  it  to 
everything.  I  think,  speaking  on  the  matter  of  patriotism,  as  we 
have  adopted  the  decimal  system  in  currency  we  might  use  it  in 
everything  else  without  in  any  way  being  thought  disloyal  to 
the  great  Empire  of  which  we  form  a  part. 

Mr.  Sewell: — We  have  the  decimal  system  in  use.  There  is 
our  Surveyors'  chain,  which  is  a  four  rod  chain,  and  is  based  on 
the  English  yard.  I  object  to  our  adopting  a  French  standard 
as  in  the  metric  system,  not  because  it  is  decimal,  but  simply  be- 
cause the  data  by  which  it  is  arrived  at  is  outside  of  British  Terri- 
tory. 

Paper:  "Surveys  for  Municipalities"  by  Mr.  H.  J.  Bow- 
man. 

Mr.  Bowman: — The  title  of  this  paper,  according  to  the 
programme  is  "  Surveys  and  Plans  for  Municipalities:"  but 
I  found  out  as  I  went  along  that  probably  one-half  of  the 
])aper  was  sufficient  at  the  present  time,  so  I  have  omitted 
"Plans"  and  the  title  will  now  stand,  "Surveys  for  Munici- 
jialities." 

"  Moved  by  Mr.  .\ylesworth.  seconded  by  Mr.  Dickson,  that 
the  i)aper  be  referred  to  the  Legislation  Committee  and  printed 
in  the  minutes  and  that  the  thanks  of  the  Association  be  tendered 
to  Mr.  Bowman,"  the  President  |)ut  the  motion,  and.  on  a  vote 
having  been  taken,  declared  it  carried. 

The  President  tendered  the  thanks  of  the  Association  to  Mr. 
Bowman. 
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Mr.  Bowman: — Thank  you,  Air.  President. 

The  President  called  on  Mr.  Aylesworth  to  present  the  report 
of  the  Committee  on  Surveying. 

Mr.  Aylesworth: — Your  Committee  on  Surveying  has  noth- 
ing special  to  report  this  year.  The  Chairman  of  the  Committee 
wrote  to  most  of  the  members  of  the  Committee  to  present 
papers,  but  he  has  not  received  any  papers.  The  Committee 
has  had  under  consideration  and  begs  to  submit  the  following 
conclusions; 

Read  answers  to  questions  j,  2  and  3,  which  were  illustrated 
by  ]\Ir.  H.  H.  Gibson  on  the  blackboard.  On  motion  answers 
to  questions  i,  2  and  3  were  approved  of  by  the  meeting. 

12.35  P-ni-,  adjourned  to  2  o'clock  p.m. 


Afterxoox  Session. 

\\'^ednesday,  27th  February,  1901.  2  o'clock  p.m. 

The  President  called  the  meeting  to  order. 

Mr.  Aylesworth  concluded  the  reading  of  tlie  report  of  the 
Surveying  Committee,  and  on  motion  the  several  answers  to  the 
questions  therein  contained  were  adopted. 

Moved  by  Mr.  Gibson,  seconded  by  Mr.  Dickson,  that  the 
report  of  the  Committee  be  adopted  as  amended.     Carried. 

Captain  Bernier  here  delivered  his  lecture. 

President  Ross: — Captain  Bernier  has  not  only  exhibited  his 
views  l)Ut  he  has  shown  us  that  he  knows  what  he  is  talking 
about,  and  seems  to  appreciate  our  sympathy.  We  desire  to 
show  him  that  we  are  deeply  interested  in  this  work  and  that  we 
would  be  glad  if  the  Government  granted  him  the  funds  neces- 
sary to  equip  his  expedition. 

I  would  like  to  hear  from  any  one  present  or  to  receive  any 
motion  any  one  has  to  make  with  regard  to  this  matter. 

?.Ir.  Tyrrell; — We  have  all  been  delighted  with  the  address 
which  Captain  Bernier  has  favored  us  with  this  afternoon,  and 
the  beautiful  views  to  which  we  have  been  treated.  I  do  not  pro- 
pose at  all  to  give  anything  in  the  way  of  remarks  myself  but 
merely  to  express  my  deep  appreciation  of  the  address  which  I 
consider  admirable.  We  as  Canadians  should  be  proud  of  Cap- 
tain Bernier  and  should  certainly  give  him  our  support  in  every 
tangible  way. 
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As  he  intimated.  I  did,  a  couple  of  years  ago,  express  my 
belief  in  his  enterprise:  and  I  can  only  reiterate  that  fullv  this 
afternoon.  Captain  Bernier  is  undoubtedly  on  the  right  track. 
It  is  proven  beyond  question  that  the  drift  is  as  he  has  indi- 
cated and  it  seems  to  me  that  the  whole  problem  of  reaching  the 
Pole  is  after  all  a  simple  one  now  that  we  have  the  light  thrown 
upon  the  subject  by  such  a  man  as  Xansen  whom  most  of  us 
have  had  the  pleasure  of  hearing. 

I  am  sure  we  all  wish  Captain  Bernier  ever\-  success,  and  it 
would  afford  some  of  us  much  pleasure,  to  see  an 
Ontario  Land  Surveyor  a  member  of  his  party.  I  should  be  only 
too  glad,  if  I  were  at  liberty  to  do  so,  to  volunteer  mv  own 
services. 

I  have  much  pleasure  in  moving  a  heartv  vote  of  thanks  to 
Captain  Bernier  for  his  kind  address. 

Mr.  Dickson: — I  am  sure  we  are  all  under  an  obligation  to 
Captain  Bernier  for  having  taken  the  trouble  to  come  here  and 
address  us  to-day.  It  is  something  I  have  read  a  great  deal 
about,  but  I  am  no  sailor  myself,  and  personally  I  know  nothing 
about  the  drift.  But  I  have  always  taken  a  great  interest  in 
Polar  expeditions  and  I  believe  if  I  were  forty  years  younger  I 
would  almost  give  my  right  hand  for  the  privilege  of  going  with 
him. 

He  has  been  preceded  by  a  great  many  eminent  men, 
Pjiglishmen,  Americans  and  others.  I  was  once  talking  to  an 
old  English  Sea  Captain,  when  he.  looking  at  a  map  of  the 
world,  traced  with  his  finger  along  to  the  Pole,  and  said.  It  can  be 
done  and  England  ought  to  do  it.  I  still  think  that,  as  he  said, 
it  can  be  done.  Although  millions  have  been  spent  and  hundreds 
of  lives  have  been  lost  and  although  we  cannot  say  whether  very 
great  results  may  be  derived  from  the  discovery  of  the  Pole,  the 
Captain's  efforts  ought  to  be  seconded  and  Canada  ought  to  help 
to  pay  the  cost.  If  Captain  Bernier  is  giving  his  own  time,  it  is 
all  that  should  be  expected  of  him:  and  I  do  not  believe  there 
is  a  politician  in  the  whole  of  Canada  who  would  utter  one  word 
of  complaint  if  the  Government  footed  the  whole  bill.  I'Lngland 
has  footed  a  great  many  bills  to  try  to  attain  the  same  object, 
and  I  ho])e  that  Canada  will  assume  the  responsibility,  at  any 
rate  she  will  do  what  she  can  to  forward  the  scheme.  When 
Captain  Bernier  returns,  as  I  hope  he  will,  whether  successful 
or  nf>t.  we  will  look  upon  him  as  one  of  the  greatest  explorers 
Canada  has  produced. 
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I  have  very  much  pleasure  in  seconding  the  motion  calhng 
for  a  vote  of  thanks.     (Applause). 

President  Ross  put  the  motion,  and  on  a  ^•ote  having  been 
taken,  declared  it  carried  unanimously;  and  tendered  the  thanks 
of  the  Association  to  Captain  Bernier  for  his  very  interesting  and 
instructive  lecture,  and  assured  him  that  he  had  the  hearty  sym- 
pathy of  the  members  of  the  Association. 

Captain  Bernier: — I  feel  highly  honored  at  being  permitted 
to  give  you  my  views  upon  the  subject  of  the  North  Pole.  I  have 
made  this  question  a  study  for  twenty-three  years,  and  if  it  is 
God's  will  I  hope  to  reach  the  Pole.  I  will  do  my  part  to  get 
there,  and  I  have  it  in  my  inner  soul  that  I  can  accomplish  it. 

I  have  heard  some  people  remark,  "  Captain  Bernier  has  been 
a  master  for  thirty-one  years,  and  he  must  be  an  old  man  now." 
I^et  me  tell  you,  I  am  not  an  old  man;  I  am  not  as  old  as  I  may 
look.  I  have  been  accustomed  since  my  childhood  days  to  out- 
door exercise.  As  I  look  about  me  here  to-day,  I  see  a  great 
many  white  heads,  a  great  many  men  of  over  sixty  years  of  age, 
but  I  see  that  these  men  are  still  full  of  vigor,  and  the  reason 
for  that  is  that  they  have  always  led  active  outdoor  lives,  as  I 
have;  and  when  a  man  has  led  an  active  life  he  does  not  rust 
and  when  he  does  not  rust  he  will  wear  for  a  long  time.  I  am  the 
smallest  member  of  my  own  family — all  my  relations  are  about 
six  feet  tall — and  it  might  be  said  that  as  I  am  the  smallest  my 
heart  must  be  small;  but  my  blood  runs  quick  because  it  has  not 
got  so  far  to  go.     (Laughter). 

If  any  of  you  gentlemen  have  friends  in  Ottawa  I  would  like 
you  to  tell  them  what  you  think  of  what  you  have  heard  me 
speak  of  to-day.  But  if  you  think  I  am  going  in  the  wrong  dir- 
ection, now  is  the  time  to  say  so;  do  not  let  me  go,  and  after  I 
come  back,  say.  Well  you  did  not  go  the  right  way.  ^^■  hat  T  learn 
from  you  is  for  the  benefit  of  Canada.  Canada  is  a  big  place 
there  is  no  doubt  but  there  is  room  yet  for  thousands  and  those 
thousands  are  steadily  coming  all  the  time  from  mother  Eng- 
land, Ireland,  and  from  France  and  they  are  populating  what  I 
call,  Big  Canada.  Now,  we  want  to  take  this  Pole  before  any- 
body else  does;  and  I  think  it  is  time  now  for  us  to  conquer  that 
little  bit  of  northern  land  and  water  which  may  hereafter  be  some 
good  and  may  bring  in  some  results  for  Canada. 

I  thank  you  most  heartily  for  your  kind  reception  and  your 
sympathy. 
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President  Ross: — I  would  like  to  hear  the  opinions  of  the 
members  in  regard  to  the  Government  assisting  Captain  Bernier; 
and  I  would  like  to  have  a  motion  in  regard  to  that. 

Mr.  Chipman: — I  would  move,  if  I  can  get  a  seconder,  that 
;i  Committee  be  appointed  comprised  of  Mr.  Tyrrell,  who  has 
explored  the  North  of  Hudson  Bay,  Mr.  Stewart,  who  has  been  in 
the  Yukon,  and  the  mover,  to  draft  a  proper  resolution  approving 
of  the  scheme  of  Captain  Bernier;  such  motion  also  to  include 
a  recommendation  that  the  Government  bear  the  expense  of  the 
expedition.  As  one  w-ho  has  studied  this  problem  beside  the 
grate  fire  in  my  library,  on  paper,  I  certainly  feel  that  Captain 
Bernier  is  on  the  right  track.  Many  years  ago  I  stated  before 
this  Association  that  the  proper  route  was  exactly  the  one  which 
is  now  mapped  out  by  Captain  Bernier. 

Mr.  Proudfoot: — I  have  much  pleasure  in  seconding  the 
motion. 

The  President  put  the  motion,  which  was  carried  unanimously 
on  a  standing  vote. 

President  Ross: — I  have  very  much  pleasure  in  announcing 
to  you.  Captain  Bernier,  that  this  motion  is  carried. 

Captain  Bernier: — I  feel  greatly  honored;  and  when  I  go  be- 
fore Sir  Wilfrid  Laurier,  T  will  be  very  glad  to  say  the  Survey- 
ors of  Ontario  are  in  sympathy  with  me. 

On  motion,  the  meeting  adjourned  until  Thursday.  28th  Feb- 
ruarv.  at  10  o'clock  a.m. 


MoRxixG  Session. 

Thursday.  28th  Fel)ruary.  1901.  10  o'clock  a.m. 

The  President  called  the  meeting  to  order. 

The  President  invited  Captain  Bernier  to  a  seat  on  the 
niatform. 

Paper:—"  Regulation  of  the  Fevel  of  Lake  Erie."  by  Mr. 
F.  W.  Farncomb.  read  by  Mr.  Tyrrell. 

The  President  put  the  motion  as  follows  :  Moved  by  Mr. 
A.  R.  Davis,  .seconded  by  Mr.  H.  H.  Gibson,  that  the  thanks  of 
the  Association  be  presented  to  Mr.  F.  W.  Farncomb  for  his 
paper  and  that  the  paper  be  published  in  the  proceedings  and  on 
a  vote  having  been  taken.   (Iccl.-ncd  It  carried. 
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President  Ross  here  retired  and  Vice-President  Dickson  took 
the  chair. 

Paper: — "  Topographic  Photography."  by  Mr.  J.  N.  Wallace; 
read  by  Mr.  H.  H.  Gibson 

Vice-President  Dickson: — I  am  sorry  there  was  not  a  larger 
attendance  this  morning  while  this  paper  was  being  read.  It  is  a 
somewhat  long  and  a  very  important  one;  photographic  surveys 
are  now  taking  a  prominent  place  in  our  profession.  I  do  not 
know  much  about  photography  myself,  and  I  do  not  suppose  I 
will  ever  learn.  There  is  a  great  deal  to  be  learned  about  it. 
<^ne  thing  we  do  know  is  that  a  photograph  is  always  correct. 
There  is  information  in  this  report  that  is  of  great  im- 
portance, not  only  to  our  profession,  but  to  the  legal  pro- 
fession, and  to  the  public  in  general.  The  writer  must  have 
devoted  a  great  deal  of  time  and  thought  to  it;  I  know 
from  experience,  that  a  man  cannot  sit  down  and  write 
such  a  paper  at  a  moment's  notice.  This  paper  should  be  pub- 
lished in  full  in  our  Minutes.  I  will  be  glad  to  hear  any  discus- 
sion on  the  matter. 

Mr.  Ford: — I  would  like  to  move  a  vote  of  thanks  to  Mr. 
Wallace  for  his  paper  and  for  the  interest  and  trouble  he  has 
taken.  Mr.  Wallace  is  a  personal  friend  of  mine;  and  he  has 
told  me  about  the  very  arduous  work  he  had  out  there.  I  am 
sure  he  took  a  great  deal  of  time  to  write  that  paper.  It  is  a 
matter  that  is  of  great  interest  to  us. 

Mr.  C.  A.  Jones: — I  have  very  much  pleasure  in  seconding 
the  motion. 

Vice-President  Dickson  put  the  motion  as  follows: — Moved 
by  Mr.  Ford,  seconded  by  Mr.  C.  A.  Jones,  that  a  cordial  vote 
of  thanks  be  tendered  to  Mr.  Wallace  for  the  very  valuable 
paper  which  he  has  presented  to  this  Association;  and  that  the 
paper  be  printed  in  the  Proceedings;  and,  on  a  vote  having  been 
taken,  declared  it  carried. 

Moved  by  Mr.  \'an  Nostrand,  seconded  by  Mr.  H.  H.  Gibson, 
that  the  Report  of  the  Topographical  Survey  Committee  be  taken 
as  read,  and  printed  in  the  Proceedings.     Carried. 

Moved  by  Mr.  H.  H.  Gibson,  seconded  by  Mr.  Van  Nostrand 
that  the  report  of  the  Committee  on  Entertainment  be  taken 
;as  read  and  printed  in  the  Proceedings.     Carried. 

On  motion  the  meeting  adjourned  to  meet  at  2  o'clock  p.m. 
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Afternoon   Session, 

Thursday,  28  Fel)ruary,  1901,  2  o'clock  p.m. 

President  Ross  called  the  meeting  to  order. 

Mr.  Dickson: — Before  going  on  with  the  routine  business 
of  the  meeting  I  have  a  resolution  I  would  like  to  introduce. 
Yesterday,  after  listening  to  the  very  interesting  lecture  by 
Captain  Bernier,  it  was  the  unanimous  opinion  of  this  Associa- 
tion that  his  scheme  to  reach  the  North  Pole  was  a  feasible  one; 
that  he  had  made  thorough  investigation  and  seemed  to  fully 
understand  what  he  was  doing,  and  was  ready  to  offer  himself 
up  as  a  sacrifice  on  behalf  of  science.  And  this  Association  was 
of  the  opinion  that  as  he  was  giving  his  time  and  his  person  we. 
as  Canadians,  should  bear  the  expense;  and  a  Committee  was 
appointed  to  draft  a  resolution  to  that  effect  to  be  forwarded  lO 
Ottawa.  That  Committee  has  placed  the  resolution  in  my 
hands  with  letter  attached  and  has  asked  me  to  move  its  adoption. 

THE    RIGHT    HONORABLE    SIR    WILFRID    LACRIER, 
G.C.M.G.,  P.C,  OTTAWA. 


Sir, — I  have  the  honor  to  transmit  to  you  herewith  on  in- 
structions from  the  Association  of  the  Ontario  Land  Surveyors 
the  enclosed  resolution,  which  was  passed  at  the  Annual  Meet- 
ing of  the  Association  held  in  Toronto  on  the  26th.  27th  and 
28th  days  of  February.  1901. 

This  resolution  was  discussed  and  carried,  after  having  heard 
Captain  J.  I''.  Bernier's  description  of  his  proposed  undertaking 
and  the  methods  he  intends  to  employ  in  order  to  accomplish 
his  purpose  of  reaching  the  North  Pole. 

The  meeting  was  a  very  representative  one  of  the  Land  Sur- 
veyors of  Ontario,  some  of  whom  have  already  been  beyond  the 
limit  of  the  Arctic  Circle,  and  are  therefore,  in  a  position  to 
form  an  opinion  as  to  the  necessities  and  difificulties  of. 
and  the  advantages  to  be  derived  from,  such  an  undertaking. 
I  have  the  honor  to  be.  Sir. 

Your  obedient  servant. 

ViTj.TKns   Sankey. 

Secretary  of  the  .Association  of  Ontario  Land  Surveyors. 

Moved  by  Mr.  James  Dickson.  Vice-President  of  the  Asso- 
ciation; seconded  by  Mr.  Willis  Chipman,  and  resolved  that: 
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"Whereas  the  Association  of  Ontario  Land  Surveyors  has  for 
many  years  made  a  study  of  Polar  Explorations  ; 

And  the  Committee  of  the  Association  on  Polar  Research  engaged 
Lt.  Peary  to  lecture  before  the  Association  in  1896,  and  in  1897  the 
Association  instructed  this  Committee  to  attend  Dr.  Hansen's  lecture, 
after   his   return  from  his  "  Farthest  North  "  ; 

And  the  expeditions  of  De  Long,  Nansen,  Abruzzi,  and  others, 
have  established  beyond  doubt  the  theory  of  the  constant  and  regular 
drift  of  polar  ice  from  Behring  Strait  across  the  Pole  towards  Iceland  ; 

And  several  members  of  the  Association  have  been  engaged  from 
time  to  time  in  exploring  British  America  in  the  vicinity  of  the  Arctic 
Circle  ; 

And  the  Association  holds  that  all  portions  of  British  North 
America  should  be  fully  explored  and  mapped,  and  all  of  our  northern 
heritage  claimed  ; 

And  the  Association  has  heard  Captain  J.  E.  Bernier's  lecture 
upon  his  projected  voyage,  and  has  heard  his  proposed  equipment 
described  ; 

And  they  believe  Captain  Bernier  to  be  a  suitable  and  capable 
person  to  command  a  Polar  Expedition: 

Therefore  this  Association  at  its  Annual  Meeting,  hereby  fully 
endorses  Captain  Bernier's  proposed  route  to  reach  the  vicinity  of 
the  North  Pole  via  Behring  Strait,  thence  north-westerly  along  the 
coast  of  Siberia  until  in  longitude  170°  east,  thence  northerly  as  far 
as  practicable  into  the  pack  ice,  thence  drifting  across  the  Arctic  Sea 
in  the  direction  of  Iceland  to  navigable  water ;  and  believe  Captain 
Bernier  with  proper  support  will  succeed  in  his  undertaking  ; 

And  the  Association  would  respectfully  urge  upon  the  Dominion 
Government,  the  desirability  of  bearing  all  expenses  in  connection 
with  fitting  out  the  expedition  and  equipping  the  same  ; 

And  that  a  copy  of  this  resolution  be  forwarded  to  the  Premier 
of  Canada. " 

This  resolution  was  carried  at  the  Annual  Meeting  of  the 
Association  of  Ontario  Land  Surveyors,  held  in  Toronto  on  Feb- 
ruary 26th,  27th  and  28th,  1 90 1. 

ViLLIERS    SaXKEY. 

Secretary  of  the  Association  of  Ontario  Land  Surveyors. 

President  Ross: — This  resolution  prepared  bv  the  Committee 
appointed  at  our  meeting  yesterday  afternoon  states  the  fact 
very  clearly  and  properly  and  is  very  well  drawn  out.  I  take 
much  pleasure  in  laying  the  resolution  before  vou. 

Mr.  Tyrrell: — As  a  member  of  that  Committee  I  might  just 
state  that  we  wished  to  embody  in  that  resolution  the  fact  ihat 
for  years  we  have  been  not  merely  interested  in  a  superficial  way 
but  we  have  taken  a  deep  interest  in  this  subject  of  Polar  Ex- 
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ploration;  and  we   have  endeavored  to  put  the  resolution  in  a 
forcible  way. 

The  President  put  the  motion,  and,  on  a  vote  having  been 
taken,  declared  it  carried. 

President  Ross: — Captain  Bernier:  I  have  very  great  pleasure 
in  presenting  you  with  a  copy  of  this  resolution  which  will  be 
jjroperlv  signed  and  sealed  and  a  certified  copy  handed  to  you. 

Captain  Bernier: — Thank  you,  sir. 

Mr.  President.  Vice-President  and  Gentlemen,  I  am  very 
])leased  to  see  that  you  have  already  made  some  start  towards  the 
North.  This  act  of  yours  will  be  recorded  in  history.  I  have 
my  life  written  down  from  the  time  I  was  twelve  years  old  and 
to-day  I  am  proud  to  say  I  will  be  able  to  register  in  my  book 
that  the  Land  Surveyors  of  Ontario  have  approved  and  further 
have  declared  that  the  proposed  voyage  to  the  Pole  is  by  the 
proper  route.     With  the  help  of  God,  we  will  reach  there. 

And  this  is  for  the  benefit  of  Canada.  When  I  was  in  Eng- 
land they  said,  Canada  is  a  great  place,  a  great  country; 
if  you  can  afi^ord  to  send  us  2,000  of  your  boys  to  help  us  in  our 
difficulty  surely  you  can  send  twelve  or  fourteen  men  to  the 
North  to  explore  and  take  what  is  your  own  land.  I  said, 
'Gentlemen,  I  am  one  of  them,  and  I  am  on  the  road.  They 
-said,  if  Canada  will  do  something  for  you  we  will  also  be  very 
pleased  to  give  you  some  encouragement.  Now.  I  am  waiting 
for  the  Canadian  Government  to  sanction  it  and  for  an  appro- 
priation, and  then  in  England  we  will  get  some  instruments  or 
other  things  that  we  require  for  that  voyage.  Lord  Strathcona 
was  at  my  lecture,  and  he  said  he  believed  the  climate  would  not 
keep  any  Canadian  from  going  there:  he  said.  The  climate  is 
■such  that  when  you  get  on  the  sea  level  of  the  polar  basin  it  is 
T\othing  to  compare  with  what  we  have  in  \\'inni])eg  and  Alaska. 
I  beg  to  thank  you  very  heartily  for  your  kindness  to  me. 
and  I  hope  some  day  to  come  and  tell  you  all  about  our  voyage 
and  our  successes.  As  I  said  last  night.  1  wtnild  feel  very  ])roud 
if  one  of  ihe  Surveyors  of  Ontario — one  of  the  Imys — would  come 
u\(  ng:  antl  1  am  sure  the  application  would  be  favorably  considered 
and  1  would  be  proud  to  have  one  of  tlic  bovs  witli  me.  (Con- 
tinued aj)plause). 

President  Ross: — I  have  here  the  report  of  the  Connnittee 
appointed  to  draw  up  a  suitable  address  of  condolence  to  His 
Majesty  the  King.  ''. 
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Moved  by  Mr.  Dickson,  seconded  by  Mr.  Kirkpatrick,  that 
the  reiK>rt  of  the  Committee  as  read  be  received  and  adopted, 
and  that  a  copy  of  the  resokition  be  transmitted  through  the 
proper  channel. 

The  President  put  the  motion,  and  on  a  vote  having  been 
taken,  declared  it  carried. 

President  Ross: — We  will  have  a  statement  now  from  Mr. 
Stewart  regarding  the  Report  of  the  Exploration  Committee. 

Mr.  Stewart: — I  regret  very  much  that  my  report  is  not  quite 
in  shape  for  reading.  I  did  not  know  until  last  Saturday  that  I 
was  chairman  of  this  Committee;  no  doubt  that  was  through  my 
own  fault:  and  since  then  I  have  not  had  time  to  get  my  report 
quite  in  shape,  but  I  shall  have  it  ready  in  a  day  or  so.  and  place 
it  in  the  Secretary's  hands. 

The  Programme  mentions  a  "  Digest  of  Northern  Ontario 
Explorations."  The  result  of  the  explorations  last  summer  has 
not  yet  been  made  public,  so  of  course  the  report  cannot  give 
any  results.  In  that  respect,  about  all  that  can  be  given  is  a 
statement  of  what  was  intended  to  be  done. 

Moved  by  Mr.  Proudfoot.  seconded  by  Mr.  Gibson,  that  the 
report  be  taken  as  read,  and  printed  in  the  Minutes.     Carried. 

Mr.  Kirkpatrick: — I  would  suggest  that  the  Chairman 
insert  a  digest  of  it  in  time  for  printing;  getting  it  as 
soon  as  it  is  published.  He  can  prepare  a  digest  of  it,  and  it  can 
come  out  in  our  Annual  Report 

President  Ross: — Could  you  state  when  you  would  probably 
have  this  report  ready,  Mr.  Stewart  ? 

Mr.  Stewart: — It  will  depend  now  on  when  it  is  published.  I 
suppose  that  in  a  week  after  it  is  published  by  the  Depart- 
ment I  could  probably  have  my  report  ready. 

President  Ross: — We  have  on  our  programme  a  couple  of 
items  under  the  head  of  Discussion,  (^ne  is  on  the  "  Duties  of 
Surveyors  as  Referees."  and  the  other  is  "  Track  Surveying." 
We  would  be  glad  to  take  up  those  discussions  now.  If  we  have 
present  with  us  any  member  who  will  be  kind  enough  to  open 
up  these  subjects  we  will  be  glad  to  hear  them. 

We  will  first  take  up  the  discussion  on  The  Duties  of  Sur- 
veyors as  Referees.  I  understand  that  three  of  our  members 
have  had  experience  along  this  line;  I  refer  to  Mr.  Kirkpatrick, 
!\Ir.  \'an  Xostrand  and  Mr.  McDowall.  \\'c  will  be  glad  to  hear 
from  Mr.  McDowall. 
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Mr.  Chipman: — I  would  like  to  know  if  any  member  can 
enlighten  us  as  to  the  variation  of  the  magnetic  needle  on"  the 
Siberian  side  of  the  North  Polar  Region.  What  is  the  magnetic 
variation  ?  Is  it  of  such  constancy  and  is  there  such  force  there 
as  to  produce  a  safe  guide  for  navigators  ?  I  am  interested  in 
this  on  account  of  Captain  Bernier. 

Captain  Bernier: — On  De  Long's  voyage  he  experienced 
from  18  to  23  degrees  east,  then,  as  he  went  north  and  west,  it 
was  decreasing.  Then  when  we  go  back  to  Dr.  Nansen,  I  find 
it  was  westerly  increasing.  From  the  time  he  left  his  ship  to 
86 "^  .14'  there  was  a  westerly  deviation  of  44°  4',  increasing  going 
north,  therefore  I  conclude  that  at  the  Pole  there  would  be  no 
less  than  about  55°  westerly,  because  when  running  the  curves 
over  known  points,  when  I  come  to  join  the  points  I  find 
the\  would  unite  in  Greenland.  Between  Greenland  and  Spits- 
bergen there  is  35°  and  as  we  go  to  the  westward  it  would 
increase  again.  So  I  expect  when  at  the  Pole  the  needle  will  be 
about  55°  west. 

Mr.  Chipman: — I  asked  the  question  because  one  of  our 
leading  members  to-day  in  discussing  this  question  said  that 
possibly  another  magnetic  pole  might  be  discovered  on  the 
Siberian  Coast,  and  in  the  region  between  the  two  there  would 
be  no  variation  or  there  would  be  such  variation  as  to  prevent 
any  navigation. 

Captain  Bernier: — I  think  there  are  only  two  magnetic  poles, 
which  are  the  negative  and  the  positive. 

President  Ross: — There  are  some  local  poles. 

Captain  Bernier: — A  local  pole  is  a  place  where  there  is  no 
disturbance.  There  is  one  in  the  South  Sea  after  you  pass  the 
Cape  of  Good  Hope,  and  there  you  will  find  there  is  no  magnetic 
error;  and  on  the  coast  of  Siberia  it  is  an  easterly  variation  all 
along  the  Coast.  If  you  read  the  voyage  of  De  Long  you  will 
find  the  variation  was  decreasing  as  they  went  west. 

I  consider  there  would  be  a  very  large  area  where  the  needle 
will  be  about  180  degrees,  in  the  neighborhood  of  70  degrees 
north  latitude. 

Mr.  Chipman: — I  think  the  Committee  on  Repository  and 
Biography  should  be  stirred  up.  We  find  this  year  there  is  no 
biographical  sketch,  a  very  serious  omission.  I  think  each  year 
a  great  effort  should  be  made.  The  Committee  is  now  two 
years  old  and  surely  in  that  time  we  should  be  able  to  secure  the 
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portrait  and  biographical  sketch  of  some  of  the  earher  Surveyors 
General. 

Mr.  Van  Nostrand: — This  matter  has  received  a  very  great 
deal  of  attention  from  the  members  of  the  Executive,  and  so  far 
as  the  members  that  are  in  charge  and  responsible  for  that  work 
are  concerned  everything  has  been  done  to  secure  biographical 
sketches  and  photographs  of  each  of  the  few  Surveyors  General 
whose  biographical  sketch  and  picture  has  not  appeared; 
but  it  has  been  impossible  to  find  even  represen- 
tatives of  those  who  are  remaining.  ]\ry  recollection  is  that  Mr. 
Wyatt.  Mr.  Cameron  and  one  or  two  others  whose  names  I  have 
in  a  list  here,  have,  so  far  as  we  are  concerned,  passed  out  of 
history.  Further  than  that  even  if  we  could  find  representatives 
of  Surveyors  General  their  number  is  so  small  that  they  would 
only  last  us  for  a  few  years,  and  then  what  shall  we  do?  What 
shall  follow  this  practice  of  publishing  a  biographical  sketch  of 
a  Surveyor-General  each  year?  This  question  should 
receive  attention  now. 

'Sir.  Chipman: — I  think  there  are  a  great  many  able  Sur- 
veyors who  have  passed  away  whose  portraits  we  now  have  in  our 
collection  and  as  soon  as  we  exhaust  the  .Survevors  General  we 
could  commence  publishing  the  portraits  and  biographical 
sketches  of  the  early  Surveyors. 

Mr.  Walker: — I  think  it  would  add  very  much  to  the  interest 
of  the  proceedings  to  have  a  biographical  sketch  in  the  pro- 
ceedings each  year.  If  we  run  short  of  dead  subjects  why  not 
give  a  few  living  ones  ?  The  Canadian  Society  of  Civil 
Engineers  ])ublishes  each  year  a  portrait  of  its  president.  I  think 
this  is  a  very  good  thing  indeed,  then,  as  has  been  stated  here,  it 
is  very  difficult  sometimes  to  get  a  good  likeness  of  men  after 
they  have  passed  away,  but  we  can  always  get  good  ones  of 
those  who  are  still  with  us.  For  my  ])art.  T  do  not  see  whv  we 
should  wait  until  men  are  dead  before  wc  put  their  pictures  in 
our  proceedings. 

Mr.  Chipman: — Has  any  mejuber  of  the  .A.ssociation  volun- 
teered to  accompany  Captain  Bernier  ? 

The  President: — I  think  he  stated  to  me  that  several  mem- 
bers (»f  the  As.sociation  had  volunteered;  but  T  do  not  know 
positively.  There  is  no  doubt  before  the  Captain  completes  his 
stafT  of  assistants  and  sailors  he  will  have  several  applications 
from  onr  members. 
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Mr.  Chipman: — I  am  sorry  there  are  not  more  of  our  mem- 
l^ers  here  to-day.  We  should  treat  this  matter  more  seriously, 
and  should  give  Captain  Bernier  more  assistance.  It  is  a  laudable 
enterprise  and  well-worthy  of  our  support.  We  must  not  look 
at  it  from  a  monetary  point  of  view,  altogether,  though  if  I  were 
a  younger  and  a  more  robust  man.  I  would  not  hesitate  at  all 
to  go,  for  I  believe  there  is  money  in  it.  As  I  stated  to  the 
committee  this  morning  I  understand  that  Lieut.  Peary  cleared 
$40,000  one  season  after  he  returned.  Many  of  us  work  a  long 
time  surveying  before  we  do  that.  And  Dr.  Xansen  has  received 
over  $100,000  on  royalties  on  his  books  alone  for  one  year. 

The  President: — I  have,  no  doubt,  some  of  our  members, 
who  appreciate  this  work,  and  the  value  of  it,  and  the  money 
that  is  in  it,  will  volunteer  to  accompany  the  Captain. 

;Mr.  Dickson: — I  do  not  know  that  we  can  do  any  more  in 
the  matter  than  to  recommend  that  some  members  of  the  Asso- 
ciation should  volunteer.  One  thing  I  do  feel  satisfied  a1)out, 
that  either  on  the  expedition,  on  the  platform,  or  anywhere  else, 
the  Ontario  Land  Surveyor  can  hold  his  own;  his  writings  are 
instructive  and  interesting,  and  his  calculations  are  as  accurate 
as  thev  are  interesting;  this. Association  should  ask  some  mem- 
ber to  volunteer  to  accompany  Captain  Bernier. 

'Sir.  H.  H.  Gibson: — When  does  he  intend  to  start  for  the 
Pole  ? 

The  President: — .\  year  from  next  May.  Captain  Bernier 
desires  to  get  one  of  our  members  who  has  had  considerable 
experience  in  exploring  on  land  in  the  Arctic  regions.  He  is 
most  anxious  to  have  some  member  of  this  Association  to 
accompany  him.  Before  Dr.  Xansen  and  Air.  Peary  started. 
Mr.  Chipman  wrote  to  them  and  asked  if  they  had  an  opening 
for  one  of  our  members. 

Mr.  Chipman: — Both  were  written  to.  Lieutenant  Peary 
gave  a  definite  answer.  The  volunteer,  if  I  remember  right, 
was  requested  to  subscribe  some  hundreds  of  dollars  towards 
the  expedition. 

]\Ir.  Tyrrell: — X^o;  Lieutenant  Peary  wrote  asking  the  Asso- 
ciation to  have  a  member  sent  as  a  representative. 

IMr.  Chipman: — But  when  I  wrote  further,  he  said  he  was 
expected  to  contribute  about  $500  for  the  privilege  of  going — 
some  hundreds  of  dollars. 

Mr.  Tyrrell: — There  is  no  salary  ? 

!Mr.  Chipman: — X^o. 
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The  President: — From  what  Captain  Bernier  told  me,  he 
expected  a  member  of  this  Association  goino-  would  have  a 
salary  equal  to  what  he  would  have  if  he  were  working  under  the 
Department  of  the  Interior. 

Mr.  Chipman: — If  a  member  of  the  Association  should 
volunteer,  the  Provincial  Government  might  pay  his  salary 
while  awav  ?  I  do  not  think  there  would  be  any  doubt  about 
•that. 

The  President: — Have  you  a  resolution  ? 

Mr.  Chipman: — There  is  no  need  of  a  resolution.  This 
matter  should  be  brought  before  the  members  of  the  Associa- 
tion individually  at  an  early  day.  before  the  proceedings  are 
(  ut:  I  think  the  Executive  should  lake  means  to  do  so. 

Mr.  Tyrrell: — It  would  be  well  to  have  a  small  circular  printed 
and  sent  to  each  member  of  the  Association. 

Mr.  Chipman: — I  will  move  that  a  circular  respecting  Captain 
Bernier's  Polar  Expedition  be  sent  to  all  members  at  ?s  early  a 
date  as  possible,  calling  for  volunteers  to  accompany  the  expedi- 
tion, and  at  the  same  time  outlining  Captain  Berniers  plan. 
This  circular  to  include  a  copy  of  this  resolution. 

The  President: — The  Captain  told  me,  he  desired  that  any 
member  volunteering  should  be  approved  by  this  Association 
as  a  body:  or  if  no  member  of  this  Association  would  volunteer 
that  we  should  select  some  one  else,  to  represent  us. 

Mr.  Tyrrell: — I  have  very  much  pleasure  in  seconding  Mr. 
Chipman's  motion. 

The  President  put  the  motion  and  on  a  vote  having  been 
taken  declared  it  carried. 

Mr.  Dickson:  moved,  seconded  by  "Sir.  Gibson,  that  the 
President.  Mr.  Ross,  leave  the  chair  and  that  >\Tr.  Cliipman  take 
the  same. 

The  Vice-President  put  the  motion,  and.  on  a  vote  having 
been  taken,  declared  it  carried. 

The  President  left  the  chair,  and  Mr.  Chipman  took  it. 

Mr.  Dickson: — T  have  nuich  pleasure  in  moving  that  a  cordial 
vote  oi  thanks  of  this  .\ssociation  be  given  to  Mr.  Ross,  our 
retiring  President  for  the  very  gentlcmanlv  and  able  manner  in 
which  he  has  presided  over  our  deliberations. 

Mr.  C.   A.   Jones: — I  have  much   pleasure  in   seconding  that 

UKdinn. 
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Mr,  Chipnian  put  the  motion  and  on  a  vote  having-  been 
taken,  declared  it  carried. 

Mr.  Chipman  tendered  the  vote  of  thanks  to  Mr.  Ross,  the 
retiring  President. 

Mr.  Ross: — Gentlemen,  I  thank  you  most  heartily.  It  has 
1  een  a  very  great  gratification  to  me  to  be  President  of  this 
Association:  and  I  consider  it  a  very  high  honor  conferred  upon 
me.  I  was  appointed  Mce-President  in  the  room  of  Mr.  Foster, 
one  of  the  greatest  ornaments  to  the  profession  of  Ontario  Land 
Surveyors, 

T  think  every  member  of  this  Association  should  aspire  to 
hold  this  very  high  position.  I  am  sure  it  would  benefit  any  one 
to  have  that  ambition.  While  I  did  hope  to  be  President  some 
day  I  was  elected  sooner  than  I  expected  to  be. 

I  thank  you  gentlemen  for  the  honor  you  have  done  me,  the 
kindness  and  courtesy  you  have  shown  me  and  the  good  feeling 
that  animated  you  in  passing  this  resolution  and  tendering  me 
the  thanks  of  the  Association.     (Applause).  , 

On  motion  of  IMr.  Dickson,  seconded  by  ]\Ir.  Walker,  the 
meeting  adjourned,  after  singing  the  National  Anthem. 


PRESIDENT'S  ADDRESS. 


Gextlemex, — It  gives  me  very  much  pleasure  to  have  the 
lionor  of  presiding  at  this,  our  first  Annual  Meeting  in  the  new 
century,  and  welcome  you  to  the  sixteenth  meeting  of  the  Asso- 
ciation, being  the  ninth,  since  the  Act  of  Incorporation  was 
passed.  I  am  glad  to  note  that  the  programme  contains  a  good 
list  of  topics  of  interest  to  the  majority  of  our  members  and,  al- 
though there  may  not  be  so  many  papers  to  read,  as  on  some 
previous  occasions,  there  will  be  all  the  more  time  for  discussion, 
and  I  have  no  doubt  that  this  meeting  will  be  a  successful  and 
profitable  one. 

It  is  gratifying  to  notice  so  good  an  attendance  at  the  first 
session  this  vear,  as  it  augurs  well  for  a  full  and  regular  attend- 
ance at  all  the  sessions.  There  are  at  present  220  active  mem- 
bers on  the  register,  but  only  a1)out  one-fifth  of  our  number  us- 
ually attend  the  Annual  Meetings,  and  an  examination  of  the 
record  shows  that  a  very  large  percentage,  if  not  the  great 
majoritv,  of  the  members  never  attend  a  meeting:  never  con- 
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tribute  a  paper,  nor  assist  in  tlie  work  of  Committees.  Since 
incorporation,  the  number  of  members  attending  the  Annual 
Meeting  has  varied  l)et\veen  53  and  40;  but  the  list  of  the  names 
of  meml)ers  attending  one  year  is  very  similar  to  a  list  of  those 
atten  ling  anv  other  vear.  A  member  attending  one  meeting 
usuallv  looks  forward  with  pleasure  to  the  next,  knowing  that  he 
is  benefited  by  coming  into  contact  and  exchanging  opinions 
with  other  members,  and  becomes  a  regular  attendant  and  con- 
tributor. I  do  not  suppose  that  any  member  prides  himself  on 
keei)ing  aloof  from  our  yearly  gatherings,  or  in  taking  no  part 
in  the  proceedings,  or  sighs  for  the  old  days  in  which  there  were 
no  fees  and  no  reports,  therefore  I  venture  to  ask  an  additional 
numl)er  of  members  to  become  "  active,"  in  otl\er  respects  than 
the  mere  i)ayments  of  their  fees.  Members  of  our  Association 
receive  many  benefits  besides  those  conferred  upon  them  by  hav- 
ing legislation  affecting  their  interests  looked  after,  and  unquali- 
fied intruders  dealt  with. 

On  the  22nd  of  January  last,  our  beloved  Queen  died  at 
Cowes.  in  the  Isle  of  Wight,  thus  closing  the  longest  and  most 
illustrious  reign  of  the  world's  greatest  Empire.  There  are 
very  few  of  oiir  members  who  ever  had,  or  can  remember  having 
any  other  sovereign;  we  have  all  taken  the  oath  of  allegiance  to 
her,  and  can  look  back  with  pride  and  pleasure  to  having  lived 
in  the  \'ictorian  Era,  in  the  reign  of  a  c|ueen  who  conmianded  the 
reverence  and  love  of  not  only  her  own  people,  but  the  people  of 
all  lands.  Her  virtues  and  dexotion  have  been  a  perpetual 
lesson  and  will  remain  an  undying  heritage.  In  the  neighboring 
Republic,  a  land  that  once  formed  a  part  of  the  British  realm,  and 
that  later  fouHit  against  it  in  deadly  strife,  this  granddaughter 
of  George  III.  was  mourned  by  rich  and  poor  alike,  and 
memorial  services  were  held  that  were  marked  through- 
out by  heartfelt  sorrow.  Thus  she  whose  reign  was 
crowded  with  victories,  she  who  encouraged  science,  art, 
and  literature,  passes  into  history,  followed  by  the  affection 
of  all  the  |)eoples  of  the  earth."  I  recommend  that  a  Committee 
be  appointed  to  clraw  u])  and  transmit  through  the  proner  chan- 
nels, a  suitable  memorial  showing  the  esteem  and  affection  in 
which  the  Queen  has  always  been  held  by  the  members  of  our 
Association,  and  the  ereat  loss  her  death  has  been  to  the  Empire. 

King  Edward  Y]]  has  commencc<l  his  reign,  better  (|ualified 
than  any  of  his  predecessors  to  fulfil  the  arduous  duties  devolving 
upon  him.  and  will,  without  doubt,  prove  a  worthy  succe.s.sor  to 
his  illustrious  mother.     .\s  tlie  Prince  of  Wales,  he  not  onlv  be- 
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came  the  most  popular  man  in  England,  but  won  the  esteem  and 
affection  of  all,  by  his  direct  personal  patronage  of  every  charit 
able,  beneficial,  or  scientific  movement,  and  on  taking  the  oath 
of  accession,  he  said  it  would  be  his  aim  to  work  for  the  good  and 
amelioration  of  his  people. 

I  am  sorrv  to  have  to  announce  that  the  hand  of  the  reaper, 
death,  has  l.een  at  work  among  us  during  the  past  as  on  previous 
3-ears,  and  has  removed  T.  O.  Bolger.  (Kingston);  D.  B.  Brown, 
(Cornwall);  J.  McCallum,  (Fort  Francis);  J-  M-  Tiernan.  (Til- 
burv  Centre),  and  W.  S.  Davidson.  (Sarnia).  An  extended  refer- 
ence to  these  members  will  be  found  in  the  obituary  column. 

It  is  with  pleasure  I  note  that  the  efforts  of  the  Good  Roads 
Association  formed  in  1894.  is  being  crowned  with  success,  and 
that  many  of  the  County  Councils  throughout  the  Province  are 
taking  steps  to  macadamize  or  permanently  improve  a  network 
of  main  leading  highways.  This  work  is  being  fostered  by  the 
Government  of  Ontario,  which  will  probably  contribute  one- 
third  of  the  cost.  If  the  condition  of  the  roads  is  the  measure 
of  the  character  of  a  people,  it  is  high  time  that  the  rural  high- 
^vays  in  this  Province  be  put  in  a  condition  to  reflect  credit  and 
not  disgrace  on  an  intelligent  and  progressive  country.  ]Manv 
of  our  members  will  benefit  by  this  improvement  in  at  least  be- 
ing able  to  get  back  and  forth  from  their  operations  in  the  field 
Avith  greater  ease  and  comfort,  if  not  financially,  in  laying  out 
and  supervising  the  construction  of  the  work. 

During  the  past  season  several  of  our  members  have  been 
engaged  in  exploring  the  northern  part  of  this  Province,  and 
their  reports  will  probably  show  vast  tracts  of  mineral,  timbered 
and  agricultural  lands.  Extensive  subdivision  surveys  mav  be 
looked  for  at  an  early  date  in  this  region,  and  when  New  Ontario 
is  opened  up  by  the  projected  railways,  the  hum  of  the  pulp- 
mill,  nickel  and  steel  plants  will  be  heard  in  the  land. 

The  war  in  South  Africa  is  now  happilv  being  brought 
to  a  successful  close;  a  result  to  which  Canada's  sons  contributed 
in  no  small  measure.  This  war  has  shown  to  the  world  how 
firmly  the  bond  of  sympathy  has  been  knit  between  the  IMother 
Country  and  her  colonies,  and  has  also  served  to  bring  Canada 
and  its  resources  prominently  into  the  notice  of  Great  Britain, 
which  will  no  doubt  be  a  means  of  stimulating  the  trade  and 
commerce  of  this  country. 

I  am  happy  to  note  that  Canada  is  about  to  become  prominent 
in  Polar  exploration,  and  that  Captain  Bernier.  whom  we  have 


3b  ASSOCIATION    OF    ONTARIO    LAND    SURVEYORS. 

present  to-day,  and  who  will  address  us  on  this  subject  to-morrow, 
has  interested  the  Government  of  the  Dominion  in  his  pro- 
posed expedition  to  the  North  Pole,  and  is  likely  to  set  out  with 
a  suitable  vessel,  and  the  most  modern  equipment,  at  an 
early  date.  His  work  and  progress  will  be  watched  with  our 
hearty  and  active  sympathy,  and  though  he  may  not  succeed 
where  all  others  have  failed,  he  will  at  least  reflect  honor  and 
credit,  not  only  on  himself,  but  also  on  his  countr}-,  and  we 
hope  he  may  have  the  supreme  satisfaction  of  declaring  the  whole 
of  the  Pole  as  belonging  to  Canada  by  right  of  discovery. 

Geo.  Ross, 

President. 
February  26th.  1901. 


NOMIXATION  AND   ELECTION   OF   OFFICERS. 


The  President  called  for  nominations  for  the  office  of  Presi- 
dent for  the  ensuing  year. 

Mr.  Kirkpatrick  moved,  seconded  by  Mr.  Proudfoot,  that 
Mr.  James  Dickson  be  president  for  the  ensuing  year. 

There  being  no  other  nominations  President  Ross  declared 
Mr.  James  Dickson  duly  elected  President  of  the  Association 
for  the  ensuing  year. 

President  Ross  called  for  nominations  for  the  offlce  of  Vice- 
President. 

Mr.  \'an  Xostrand  nominated  Mr.  \V.  R.  Aylesworth  of 
T^ielleville;  seconded  by  IMr.  C.  A.  Jones. 

There  Ijeing  no  other  nominations  the  President  declared 
Mr.  W.  R.  .Aylesworth  of  Belleville  duly  elected  Vice-President 
for  the  current  year. 

President  called  for  nominations  for  the  ofifice  of  Secretary- 
Treasurer. 

Mr.  Dickson  nominated  Mr.  Villiers  Sankey.  of  Toronto,  for 
the  office  of  Secretary-Treasurer;  seconded  by  Mr.  H.  H.  Gibson. 

There  being  no  other  nominations  the  President  declared 
Mr.  N'illiers  Sankey  duly  elected  Secretary-Treasurer  for  the 
current  year. 
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The  President  called  for  nominations  for  the  office  of  Auditor. 

Mr.  Walker  nominated  Mr.  A.  J.  Van  Nostrand,  of  Toronto, 
and  Captain  Gamble  of  Toronto,  as  the  auditors;  seconded  by 
Mr.  McDowall. 

There  being  no  other  nominations,  the  President  declared 
Messrs  A.  J.  Van  Nostrand  and  Captain  Gamble  duly  elected  as 
auditors  for  the  current  year. 

The  President  called  for  nominations  for  members  of  Coun- 
cil. 

The  following  nominations  were  handed  in : 

Mr.  A.  Lougheed,  of  Port  Arthur,  nominated  by  Mr.  Proud- 
foot. 

Mr.  C.  A.  Jones,  of  Petrolea,  nominated  by  Mr.  Dickson. 

]\Ir.  John  McAree,  of  Rat  Portage,  nominated  by  Mr.  Van 
Nostrand. 

Mr.  C.  J.  Murphy,  of  Toronto,  nominated  by  Mr.  Kirkpat- 
rick. 

!^Ir.  J.  W.  Tyrrell,  of  Hamilton,  nominated  by  Mr.  Walker. 

The  President  appointed  as  scrutineers  Messrs  Esten  and  J. 
F.   Whitson. 

President  Ross  then  introduced  Mr.  James  Dickson,  Pres- 
ident elect,  to  the  meeting. 

Mr.  Dickson: — Gentlemen:  I  thank  you  very  kindly  for  the 
verv  high  honor  you  have  done  me  in  electing  me  your  President. 
I  have  been  a  member  of  the  Council  for  one  year,  and  Vice  Pres- 
ident during  the  past  year,  and  during  my  connection  with  the 
Association  as  a  member  of  the  Committee  and  as  an  officer  I 
have  always  been  able  to  say  that  every  member  of  the  Associa- 
tion has  given  his  most  hearty  co-operation  and  assistance  to  the 
office-bearers,  and  I  feel  sure  that  I  can  count  on  your  assistance 
in  the  future  as  the  other  officers  have  in  the  past,  and  I  know 
that  you  v'tll  do  all  in  your  power  to  aid  me  in  the  proper  dis- 
charge of  the  duties  of  my  office  as  President  of  the  Ontario 
Land  Surveyors'  Association  for  the  year  190 1-2. 

It  was  moved  by  Mr.  Dickson,  seconded  by  Mr.  Walker,  that 
the  Secretary-treasurer  be  paid  the  sum  of  $225  as  a  slight  mark 
of  appreciation  on  the  part  of  the  Association  for  his  services 
as  Secretarv-treasurer  last  vear.     Carried. 
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Moved  by  Mr.  Kirkpatrick.  seconded  by  Mr.  Dickson,  that 
the  Association  has  heard  witli  deep  regret  of  the  loss  bv  death 
of  the  following  members  of  the  profession  since  the  last  Annual 
Meeting  of  the  Association:  Walter  Stanley  Davidson,  Joseph 
Martin  Tiernan.  Thomas  O.  Bolger  and  David  Rosr  P>ro\vu 
and  that  a  copy  of  this  resolution  be  forwarded  to  each  of  the 
respective  families  of  the  deceased  members.     Carried. 

Moved  by  Mr.  H.  H.  Gibson,  seconded  by  Mr.  C.  A.  Jones, 
that  any  omissions  or  clerical  errors  in  the  records  of  this  meet- 
ing now  in  the  hands  of  the  acting  secretary  and  stenographer 
be  corrected  by  the  committee  on  publication  before  being 
printed.     Carrietl. 

Moved  by  Mr.  Tyrrell,  seconded  by  Mr.  Walker,  that  a  Com- 
mittee on  Polar  Research  be  appointed  by  the  Council.     Carried. 

Moved  by  Mr.  Walker,  seconded  by  Mr.  Robertson,  that  a 
fee  of  $5  be  paid  each  of  the  auditors  on  completing  their  work 
of  auditing  the  accounts  of  the  past  year.     Carried. 

Moved  by  Mr.  \'an  Xostrand,  seconded  by  Mr.  H.  H.  Gib- 
son, that  the  Council  of  Management  be  instructed  to  take  up 
the  question  of  the  preparation  of  papers  for  the  programme  for 
the  next  Annual  Meeting,  and  that  this  shall  be  a  matter  in  which 
the  Council  has  full  responsibility,  and  that  the  members  thereof 
be  instructed  and  requested  to  see  that  the  papers  are  forthcom- 
ing as  required.  Carried.  Mr.  Walker  asked  for  information  in 
regard  to  a  paper  by  Mr.  W  icksteed  on  Railway  Work,  which  was 
ordered  to  be  published  in  the  proceedings  of  last  year,  but  which 
does  not  appear. 

Mr.  \'an  Xostrand  stated  that  the  publication  of  the  paper 
was  authorized  by  the  meeting;  that  the  jxiper  was  taken  as  read. 
and  directed  to  be  printed  in  the  proceedings,  but  the  paper 
was  not   forwarded,  and  therefore  could  not  be  printetl. 


NOTE. 

The  following  letters  have  been  received  from  Ottawa  in 
response  to  the  Address  of  Condolence  sent  to  His  Majesty  the  King, 
which  is  given  in  fac-simile  on  page  29. 
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SECRETAK\  "1   --1AT),  CANADA. 

File   No.    186. 

/5//             11-th  May,    1901. 
[i///r/f/'f7, 


Sir, 

I  have  the  honour  "bo  acknowledge  the  re- 
ceipt of  your  letter  of  the  10th  instant, 
advising  of  the  transmission  of  a  copy  of  a 
resolution  passed  by  the  Association  of  On- 
tario Land  Surveyors,  expressing  condolence 
on  the  occasion  of  the  death  of  Her  late 
Majesty  Queen  Victoria,  and  praying  that 
the  reign  of  His  Majesty  King  Edward  the 
Seventh  may  be  a  long  and  happy  one,  and  to 
state  that  the  same  has  been  forwarded 
through  the  proper  channel  to  the  end  that 
it  may  be  laid  at  the  foot  of  the  Throne. 
I  have  the  honour  to  be. 
Sir, 
Your  obedient  servant. 


^O^^'/t/f     ./f)/f^. 


Under-Secretary  of  State. 
Villiers  Sankey,  Esq., 
Secretary— Treasurer, 
The  Association  of  Ontario'Land  Surveyors, 
City  Hall,  Toronto,  Ontario. 


w. 


SECRETARY   OF    STATE,    CANADA. 


No.  186.  /^//     11-bh  July,  1901. 

\iy(/ama, 


Sir, 

Following  up  a  letiLer  from  this  Depart- 
ment., dated  the  11th  of  May  last,  I  have  the 
honour,  by  command  of  His  Excellency  the 
Governor-General,  to  convey  to  you,  and 
through  you  to  the  members  of  the  Associa- 
tion of  Ontario  Land  Surveyors  the  grateful 
thanks  of  His  Majesty  The  King  for  the  sym- 
pathetic and  loyal  message  forwarded  with 
your  letter  of  the  10th  of  May,  1901. 
I  have  the  honour  to  be. 
Sir, 
Your  obedient  servant, 

J',     .ye/le/ter, 

Acting-Under-Secretary  of  State 
Villiers  Sankey,  Esq., 
Secretary-Treasurer, 

Association  of  Ontario  Land  Surveyors, 
City  Hall,  Toronto. 
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MEMBERS  IX  ATTENDANCE  AT  THE  NINTH 
ANNUAL   MEETING. 


February  26th,  27TH  and  2Sth,   1901. 


Geo.  B.  Abrey. 
W.  R.  Aylsworth. 
E.  G.  Barrow. 
David  Beatty. 
C.  D.  Bowman. 
H.  J.  Bowman. 
W.  A.  Browne. 
M.  J.  Butler. 
Willis  Chipman. 
Allan  Ross  Davis. 
John  Alton  Davis. 
James  Dickson. 
H.  L.  Esten. 


J.  D.  Evans. 
R.  P.  Fairbairn. 
W.  B.  Ford. 
K.  Gamble. 
J.  Hutcheon. 
C.  A.  Jones. 
G.  B.  Kirkpatrick. 
R.  McDowall. 
H.  McGrandle. 
W.  A.  McLean. 
C.  J.  Murphy. 
H.  B.  Proudfoot. 
V.  M.  Roberts. 


James  Robertson. 
George  Ross. 
\'.  Sankey. 
H.  DeQ.  Sewell. 
W.  V.  Taylor. 
J.  W.  Tyrrell. 
A.  J.  \^anNostrand. 
A.  P.  Walker. 
J.  W.  Warren. 
J.  F.  Whitson. 
\Vm.  Spry. 
L.  B.  Stewart. 


RESULT  OF  ELECTIONS  FOR  1901-1902. 

President '.....James  Dickson (by  acclamation). 

Vice-President W.  R.  Aylsworth (by  acclamation). 

Secretary-Treasurer  Villiers  Sankey (by  acclamation). 

Members  of  the  Council  of  Management  elected  for   the  ensuing 

three  years  : 
J.  \V.  Tyrrell.  John  McAree. 

Auditors  for  the  ensuing  year  :  (by  acclamation). 
Capt.  Gamble.  A.  J.  Van  Nostrand. 

I  declare  the  above  named  officers  elected. 

\'iLLiERs  Sankey, 

Secretary-  Treasurer. 

Certified  correct. 


].   F.  Whitson,)  <,       .■  /dm.. 

H.  L.  EsTEN.r^''"""""^'^^'^'^^'^- 


Under  Sec.  l^  Chap   180.  R.S.O  .  1H97  the  Council  appointed  Mr.  C.  A.  Jones  to  fill  the  vacancy 
c  suBcd  by  the  resiRn.uion  of  Mr.  W.  R.  Aylsworth  as  member  of  the  CouacW.—Setretary. 
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REPORT  OF  THE  COUNCIL  OF  MANAGEMENT 
FOR  THE  YEAR  1900. 

The  Council  during  the  year  held  its  regular  meetings  as 
prescribed  by  the  Statutes. 

Mr.  James  Dickson  having  been  appointed  vice-president  on 
the  death  of  the  late  F.  L.  Foster,  the  Council,  under  Section  16 
of  the  Act  Respecting  Land  Surveyors,  appointed  John  McAree, 
of  Rat  Portage,  as  member  of  the  Council. 

Messrs.  B.  J.  Saunders  and  ^laurice  Caviller  were  reappointed 
members  of  the  Board  of  Examiners,  their  terms  of  office  having 
expired.  Air.  M.  J.  Butlers  term  of  office,  to  which  he  was 
nominated  by  the  Lieutenant  Governor  in  Council,  has  just 
expired. 

No  By-laws  were  passed  during  the  present  year. 

Progress  has  been  made  towards  supplying  a  reliable  Stand- 
ard for  Surveyors.  The  Secretary-Treasurer  has  been  in  corres- 
pondence with  a  firm  and  will  bring  the  subject  before  the  Asso- 
ciation in  a  separate  paper.  Meanwhile  it  may  be  satisfactory  to 
state  to  the  Association  that  the  Standard  Bar  in  the  custody  of 
the  Secretary  of  the  Board  of  Examiners  made  by  Messrs. 
Troughton  and  Simms,  is  probably  the  most  reliable  Standard 
in  the  Province  to-day,  it  having  been  compared  with  the  Stand- 
ard in  Great  Britain,  and  also  having  been  compared  with  the 
Standard  in  Ottawa,  and  its  exact  value  given  in  an  indenture, 
under  the  hand  of  the  Commissioner  of  Standards  at  Ottawa. 

As  regards  unlicensed  practitioners,  the  Council  has  had 
under  consideration,  letters  from  several  Surveyors  and  it  has 
taken  action  on  one  and  placed  the  matter  in  the  hands  of  a  legal 
firm  for  prosecution.  This  is  a  case  in  which  it  appears  there 
ought  to  be  no  difficultv  in  obtaining  a  judgment,  and  it  has 
been  thought  better  to  defer  the  others  until  this  case  has  been 
decided. 

Respectfully  submitted, 
Geo.  B.  Kirkpateick, 
Chairman  of  Council. 

Toronto,  February  27th,  1901. 

DISCUSSION. 

?ilr.  Kirkpatrick: — The  case  referred  to  is  one  relating  to  an 
unlicensed   practitioner.     The   Council  of  Management   has    in- 
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structed  a  tirm  of  lawyers  to  take  the  matter  np  and  prosecute 
him;  and  we  are  advised  that  we  have  a  very  good  case. 

Mr.  San  key: — The  man  referred  to  is  named  Poitvin.  down 
east  of  Ottawa.  The  case  is  in  the  hands  of  a  very  well-known 
firm  of  lawyers  in  Ottawa,  and  I  had  a  letter  from  them  yester- 
day morning  saying  they  have  six  instances  in  which  the  man 
has  run  lines  and  been  paid  for  them.  They  feel  perfectly  con- 
vinced they  can  convict  him.  This  is  not  the  first  time  his  name 
has  been  reported  to  the  Association;  he  has  been  going  on  with 
this  work  for  a  long  time,  but  he  has  always  evaded  the  service  of 
papers  on  him.  But  Mr.  Lewis  has  taken  the  matter  up  and 
made  personal  efTorts  to  find  the  exact  details  of  what  the  man 
complained  of  has  been  doing.  While  in  Ottawa  I  intend  to  see 
how-  far  our  solicitors  have  gone,  and  to  urge  them  to  go  on  wdth 
the  case  because  there  is  no  question,  we  have  a  case  now  worth 
while  taking  up.  The  difficulty  before  was  that  IMr.  Lewis  and 
some  others  seemed  to  think  the  local  Surveyors  should  be  the 
prosecutors,  and  the  local  men  did  not  wish  to  take  that  position. 
The  moment  I  learned  that  was  thcr  dif^culty  I  informed  them 
that  the  Registrar  of  the  Association  w^as  the  proper  person  to 
take  up  the  prosecution,  and  that  the  prosecution  should  be 
made  in  the  name  of  the  Association.  A  prosecution  in  the 
name  of  the  Association  would  be  much  more  effective  than  if  it 
were  in  the  name  of  an  individual  surveyor. 

There  is  another  case  reported  at  Powassan,  but  w^e  thought 
it  would  be  advisable  to  wait  till  the  result  of  the  other  prosecu- 
tion became  known  and  po.ssibly  then,  having  secured  one  con- 
viction, the  other  one  could  more  easilv  be  efTected. 
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REPORT  OF  THE  BOARD  OF  EXAMINERS. 

The  following  is  the  report  of  the  Board  of  Examiners: 
The  Board  of  Examiners  met  at  the  office  of  the  Hon.  the 
Commissioner  of  Crown  Lands,  on  Monday,  February  nth,  and 
the  following  days,  as  provided  by  statute.     The  following  can- 
didates passed  the  required  examinations: 

FIXAL : 

Jackson,  James  Herbert,  city  of  Windsor. 

peeliminaky: 

Adams,  Charles  F.,  city  of  Brantford. 
Code,  Richard  Stanley,  Alvinston. 
Greenlees,  Alexander  Hunter,  city  of  London. 
Brian,  Michael  Edward,  city  of  Windsor. 
Clark,  Charles  B.,  London  township. 

Bonds  of  the  following  Land  Surveyors  were  approved  and 
filed,  in  accordance  with  the  provisions  of  the  Act: 
MacPherson,  Charles  Wilfrid. 
McNaughton,  Finlay  Donald. 
Stull,  \Ym{Rm  Walter. 
Fairchild,  William  Howard. 
Shaw.  John  Henry. 
Weeks.  Melville  Bell. 

The  following  Articles  were  filed  by  the  undernamed  pupil- 
with  the  undernamed  masters: 


NAME    OF    PUPIL. 


Clark.  L.    O 

MacCallum,  A.  J. 
Russel,  W  B.  .  . 
Holcroft,  H.   S.   . 

Law,  E.   H 

Bray,  L.  T 

Anderson,  W.    B. 


[NAME    OF    SDRVEYOR. 


.  Famcourt,  F.  W. 

Robinson,  T.  J 

Shaw,  J.  H 

Speight    &  Van  Nos- 

trand   

DeMorest  &  Sylvester 

Bowmay,   H.  J 

Wilde.  J.  A 


Residence. 


DATE     OF 
ARTICLES. 


London,  Ont.  ..[Feb.  i6,  1900 
Barrie,  Ont. ..  .May  15,  1900 
North  Bay,  Ont.  June  25,  1900 

Toronto,  Ont. . .  May  17,  1900 
Sudbury,  Ont..  Jan.  17,  1900 
Berlin,  Ont....  Sept.  1,1900 
Sault  Ste.  Marie  Nov.  24,  1900 


Three  yrs. 
One  year. 
One  year- 
One  year. 
One  year. 
One  year. 
One  year 
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In  the  case  of  Mr.  Holcroft,  the  Board  of  Examiners,  under 
the  provisions  of  Sec.  29.  R.S.O.C.  180.  allowed  him  to  make  a 
break  in  his  term  of  service,  in  order  to  take  a  post-graduate 
course  at  the  School  of  Practical  Science. 

Respectfully  submitted, 

George  B.  Kirkpatrick. 

Chairman   of  Board. 

Toronto.  February  27,  1901. 

Moved  by  Mr.  Kirkpatrick,  seconded  by  Mr.  Dickson,  that 
the  report  be  received  and  adopted.     Carried. 


SECRETARY-TREASURER'S  REPORT. 


DISCUSSION. 


Mr.  Dickson  moved,  seconded  by  Mr.  John  Davis,  that  Mr. 
Van  Nostrand  be  appointed  as  auditor  in  the  place  of  Mr.  H.  J. 
Browne.     Carried. 

Mr.  Sankey: — The  general  tenor  of  the  report  is  almost 
identical  with  that  of  last  year";  so  many  fees  paid  and  the  accounts 
have  all  been  passed  by  the  Council.  It  is  simply  a  matter  of 
T)utting  the  accounts  into  a  li.^t.  There  has  been  no  extra  expense 
this  year  except  the  publication  of  the  Manual,  which  cost  us 
about  $180  for  printing  and  binding.  As  you  will  remember,  the 
Manual  was  distributed  early  in  the  season.  The  expenses  of  the 
Council  have  been  about  the  same  as  last  year;  and  the  expense  of 
the  Board  of  l-'xamincrs  something  less  than  last  year.  The  fees  are 
practically  paid  up  as  well  this  year  as  they  were  last  year,  but 
some  few  members  are  in  arrears  for  several  years.  However, 
other  members  who  had  been  seriously  in  arrears  have  been  able 
to  send  their  money  in.  Taking  one  thing  with  another  we  are 
in  about  the  same  position  as  last  year. 
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Mr.  Gibson: — How  does  the  balance  stand  now  ? 

Mr.  Sankey: — Roughly  speaking,  two  or  three  hundred 
dollars  to  the  credit  of  the  current  account. 

President  Ross: — And  what  is  the  amount  in  the  Savings 
Bank  ? 

]\Ir.  Sankey: — We  had  to  draw  from  the  Savings  Bank  in 
the  early  part  of  the  year  to  pay  for  the  Manual;  and,  you  may 
remember,  there  was  a  grant  made  to  the  patriotic  fund  last  year 
which  took  the  cash  out  of  the  treasury  in  the  early  part  of  the 
year.  But  now,  the  fees  in  the  last  three  or  four  months 
have  been  coming  in  most  satisfactorily,  and  in  cases  which 
I  really  despaired  of  I  have  been  very  pleased  to  get 
bank  drafts  for  a  considerable  amount  of  money  from 
certain  members  who  find  it  is  in  their  interest  to  be  paid-up 
members  of  the  Association. 

Mr.  John  Davis: — I  would  like  to  ask  why  it  is  that  the  report 
of  our  Proceedings  is  so  long  in  appearing.  I  notice  it  is  in  the 
neighborhood  of  Christmas  before  we  get  the  report,  and  that 
seem.s  to  me  to  be  an  extraordinarily  long  time  for  the  printing 
of  a  document  like  ours.     Perhaps  there  is  some  reason. 

yir.  Sankey: — 'The  diflficulty  we  experienced  this  year  was 
largely  due  to  the  long  time  it  took  to  get  the  proofs  of  some  of 
the  papers  corrected  by  the  gentlemen  who  contributed  the 
papers.  Some  of  the  papers  had  to  be  sent  to  the  men  who 
wrote  them  but  who  were  not  present  at  the  meeting,  and  it 
took  them  a  long  time  to  send  them  back  to  us.  One  of  the 
papers  had  to  be  recast  before  being  printed.  And  the  printers 
delayed  me  five  or  six  weeks;  I  did  not  get  the  reports  from  them 
till  October;  and  then  we  conimenced  sending  them  out. 
1  know  a  great  many  were  posted  in  October  and  Novem- 
ber and  some  gentlemen  here  to-day  say  they  have  not  yet  got 
them.  This  was  to  me  the  first  intimation  that  they  had  not 
been  received  by  those  to  whom  they  were  sent.  The  only  way 
1  can  account  for  it  is  that  the  wrappers  were  torn  off.  I  am 
informed  that  in  the  Hamilton  Post  Office  several  were  found 
without  the  wrapper  on,  although  I  had  used  the  same  wrapper 
a"s  has  been  used  heretofore.  I  do  not  know  whether  that  was 
because  of  the  rougher  handling  they  received;  but  to  provide 
against  the  possibility  of  that  I  have  now  adopted  a  heavier 
wrapper.     Being  new  to  the  business  I  did  not  know  how  close 
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one  has  to  watch  printers,  and  autliors  of  papers  and  everything 
else  in  order  to  get  the  thing  out  in  proper  shape.  Another  year 
it  will  not  take  me  so  long. 

\\  hile  speaking  on  this  matter  I  would  say  that  it  is  only  in 
the  last  three  weeks  I  have  received  any  more  of  our  exchanges 
from  the  States.  In  fact  three  of  them  came  during  the  week 
of  the  meeting  of  our  Board  of  Examiners,  and  they  are  up  now 
in  our  Repository  ready  for  mailing.  The  people  on  the 
other  side  of  the  Line,  with  whom  we  exchange,  seem  to  have 
had  the  .^ame  kiad  of  delay  we  have  had. 

President  Ross  instructed  the  Secretary.  Mr.  Sankey,  to 
•^end  his  report  on  to  the  Chairman  of  the  Council. 


REPORTS     OF     COMMITTEES Rlil'OSITORV      AND      BIOGRAPHY  5 1 
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BIOGRAPHY. 

Mr.  President. — Your  Committee  on  Repository  and  Bio- 
;graphy,  beg-  leave   to  report  as  follows: — 

As  foreshadowed  in  the  report  of  this  committee  for  the  pre- 
<:eding  year,  the  change  of  rooms  for  the  use  of  the  Board  of 
Examiners  and  the  Association  has  been  made,  and  the  great 
improvement  in  our  accommodation  is  too  evident  to  require 
notice,  further  than  as  recognition  of  the  generous  treatment 
we  have  received  at  the  hands  of  the  Honorable,  the  Commis- 
sioner of  Public  Works.  In  addition  to  the  advantages  for  the 
purpose  of  meeting,  the  three  rooms  now  under  our  control 
are  available  for  committee  meetings,  and  for  the  use  of  individ- 
ual members,  who  have  occasion  to  copy  plans,  etc.,  of  record 
in  the  Department  of  Crown  Lands. 

It  is  expected  that  during  the  coming  year,  further  improve- 
ment will  be  made  in  this  direction. 

A  considerable  number  of  additions  have  been  made  to  the 
number  of  works  in  the  library,  and  a  new  catalogue  will  shortly 
be  required. 

The  Biographical  section  of  the  committee  has  now  more  or 
less  complete  sketches  of  the  following  Surveyors: 

Mahlon  Burwell,  Milton  C.  Schofield,  lohn  Farquharson, 
Richard  Birdsall,  E.  C.  Caddy,  Aaron  Greely.  D.  O'Reilly, 
Samuel  Ryckman,  Peter  Carroll  John  S.  Aylesworth,  J.  D.  ]Mc- 
Nabb.  P.  N.  Hyndman.  W'illiam  Robinson,  Samuel  S.  Willmott, 
J.  Nepean  Molesworth.,  David  Gibson.  John  A.  Tidy,  Thos.  W. 
Walsh.  Eliakim  Malcolm.  Jas.  Kirkpatrick,  Augustus  Jones.  John 
McDonald,  J.  Stoughton  Dennis,  William  Campbell.  Henry 
Strange,  Thos.  A.  Blythe.  Hugh  McMahon,  John  Stigman, 
Robert  Synee.  Charles  Rankin.  T.  C.  Keefer,  E  De  Cew.  Hugh 
Black.  Henrv  Ewing,  S.  ]M.  Burson.  J.  M.  O.  Cromwell.  Hon. 
A.  Yidal,  H.'  DeQ.  Sewell,  Francis  Bolger.  C.  J.  Wheelock.  Jos. 
Kirk. 

Some  of  these  sketches  are  complete,  whilst  others  are  mere 
outlines.  It  has  been  suggested  that  with  the  above  list  in  printed 
form,  additions  may  be  made  by  members  who  can  recall  in- 
cidents in  the  lives  of  many  of  those  enumerated,  and  thus  add 
to  the  collection  of  data. 
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An  interesting  collection  of  photographs  has  been  begun, 
and  vour  Committee  would  take  this  opportunity  to  solicit  con- 
tributions of  biographical  sketches  and  photographs  of  members 
who  have  not  already  accepted  previous  similar  invitations. 

Respectfully  submitted, 

A.  J.  Van  Nostrand. 

Chairman. 


REPORT  OF  PUBLICATION   COMMITTEE. 


Mr.  President, — Although  your  Committee  comn^enced 
their  labors  soon  after  the  Annual  Meeting,  our  Report  was  not 
published  as  soon  as  we  expected.  There  was  considerable  delay 
in  the  correction  of  the  "proofs"  of  some  of  the  "papers."  as  the 
whereal)outs  of  the  authors  was  difficult  to  obtain:  and  a  good 
deal  of  time  was  taken  up  in  redrafting  nearly  all  the  illustrations. 

We  were  unable  to  obtain  a  suitable  biographical  sketch  for 
publication. 

1.350  copies  of  the  report  were  satisfactorilv  printed  by  Messrs. 
Henderson  &  Co..  at  a  cost  of  $374.42. 

W'e  desire  to  call  the  attention  of  the  members  of  the  Asso- 
ciation to  our  advertisements. 

We  exchanged  Reports  with  the  following  Societies: 

School  of  Practical  Science  b^ngineering  Society   150 

Michigan    Engineering    Society     125 

Ohio  Society  of  Surveyors  and  Civil  Engineers 125 

Illinois  Society  of  pjigineers  and  Surveyors 135 

Indiana  Engineering  Society    100 

Iowa  Civil  Engineers'  and  Surveyors'  Society   85 

\\'isconsin  Engineering  Society 

Purdue  Society  of  Civil  I'jigineers 

Respectfully  submitted. 

I\ii.r.Ai,Y  Gamble 

Cliaiririaii. 
February  27th,   1901. 
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REPORT  OF  THE  COMAIITTEE  ON   LAND 
SURVEYIXG. 


Mr.  President, — Your  Committee  on  Surveying  have  noth- 
ing special  to  report  this  year. 

Six   papers,    containing    questions,  have  been  under  the  con- 
-sideration  of  the  Committee,  and  they  beg  to  submit  the  follow- 
ing conclusions:  for  your  exam'nation  and  adoption  or  amend- 
ment. 

Your  Committee  also  considered  ^Mr.  John  McAree's  com- 
munication on  the  subject  of  an  "  Ontario  Manual  of  Surveys." 
and  beg  to  recommend  that  the  same  be  referred  to  the  Council 
with  a  request  that  the  Council  will  take  action  thereon,  and 
have  Mr.  McAree's  ideas  carried  out  if  possible. 

All  of  which  is  respectfully  submitted, 

W'm.  R.  Aylsworth 

Chairman. 
Feb.  27.  1901. 

QUESTION     DRA\VER. 


Ottawii,  February  21st,  1901. 

Mr.  V.  Sankey: — 

1 

Dear  Sir, — I  regret  to  say  that  I  shall  be  unable  to  attend  the 
O.  L.  S.,  annual  meeting  next  week  but  I  enclose  a  ques- 
tion which  came  up  in  my  practice  a  couple  of 
months  ago.  I  would  like  to  have  the  answer  of  the  Surveying 
Committee  at  as  early  a  date  as  possible,  and  would  consider  it 
a  favor  if  you  will  attend  to  it  for  me. 

Thanking  you  in  anticipation, 

I  am  yours  very  truly, 

A.  J.  McPherson. 
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The  above  diagram  shows  the  boundaries  of  Lot  I  in  the 
3rd  Con.,  of  a  single  front  concession  Township  in  Ontario. 

How  would  the  clividing  line  between  the  north  and  south 
halves  be  run  ? 

Would  it  l)e  as  shown  at  A  P..  or  C  D  E  F.  C  and  F  being  the 
middle  points  of  the  side-lines  of  the  lot  ? 

An.<:. — Draw  line  A  B  on  a  mean  course  between  the  north 
and  south  ends  of  the  lot  so  as  to  divide  the  lot  into  two  equal 
parts. 
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Eganville,  February  23rd,  1901. 
W.  R.  Aylesworth,  Esq.,  O.  L.  S., 

Chairman  Committee  on  Question  Drawer. 

Dear  Sir, — I  enclose  Sketch  of  part  of  Township  of  Broug- 
ham,   surveyed  1871,  Sectional  system. 

On  the  ground  I  found  line  between  lots  15  and  16,  where  it 
was  intersected  by  line  between  Concession  III  and  IV,  I  traced 
both  lines  for  a  considerable  distance,  but  found  that  instead  of  it 
being  seven  chains  on  concession  line,  and  two  chains  on 
side-line  from  roads  to  water  as  shown  in  Field  Notes, 
the  distances  on  ground  were  about  14  chains  and  83/2  chains  re- 


spectively. From  Field  Notes  it  is  doubtful  whether 
posts  were  planted  on  south  side  of  Whitefish  Lake, 
though  the  inference  is  they  were,  and  one  old  set- 
tler says  he  saw  one  of  them,  i.e.,  between  16  and  17.  I  want  to 
know  how  you  would  proceed  to  run  lines  between  lots  16  to 
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20  inclusive  and  to  establish  blind  line  between  concessions  II 
iind  ill  in  this  block.  The  old  posts  at  intersections  of  Road  allow- 
ances between  concessions  III  and  IV,  lots  25  and  26  are  stand- 
Mi«^;  no  other  posts  can  be  found  between  these  and  intersection 
of  concession  with  line  between  15  and  16.  I  found  width  of  lots 
16,  17,  18,  19,  20,  21.  22,  2;^,  24  and  25  to  be  200  chains  .04 
links,  instead  of  204  chains  .60  links,  as  shown  by  Field  Notes. 

There  is  not  any  allowance  for  road  around  W'hitefish  Lake. 

Trusting  that  this  is  not  too  late  to  receive  attention  of  your 
committee,  I  remain, 

Yours  truly, 

Herbert  J.  Beatty. 

Ans. — I.  Connect  points  or  posts  that  can  be  found  on  conces- 
sion-Hne,  3rd  and  4th  concessions  east  and  west  of  W'hitefish 
Lake  by  a  straight  line;  and  points  on  side-road  line  20  and  21, 
-outh  and  north  of  Lake  by  another  straight  line,  measure  dis- 
tance from  intersection  of  said  lines  to  line  of  side-road  15  and 
16,  deduct  half  width  of  side-road  and  divide  remainder  of  dis- 
tance proportionally  into  five  lots: 

2.  Divide  distance  from  said  intersection  on  line  20  and  21, 
to  line  1st  and  2nd  concessions  equally,  also  divide  length  of  2nd 
nnd  3rd  concessions  on  line  15  and  16  equally,  and  then  draw 
-traight  line  between  these  middle  points  from  rear  of  2nd  con- 
cession lots. 


XO.  3. 

Huntsville,  Ont.,  February  5th.  1901. 

The  accompanying  plan  shows  part  of  the  Town  of  Hunts- 
ville. surveyed  in  June  1876  and  plan  registered  on  the  22nd 
August  of  same  year.  The  said  plan  shows  the  lots  adjoining  the 
east  side  of  Centre  Street  to  have  a  frontage  of  ^S  feet  2  inches, 
and  all  the  other  full  lots  a  frontage  of  52  feet  2  inches. 
There  is  an  old  post  between  lots  65  and  66.  an  old  fence 
between  lots  f^^  and  59.  and  there  was  a  stable  erected  in  .August 
1876.  on  the  south-west  corner  of  lot  38,  leaving  a  distance  of 
104  feet  4  inches  between  each  of  said  land-marks  and  the  east 
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limit  of  Centre  Street.     How  should  the  lines  between  lots  39 
and  40,  lots  57  and  58,  and  lots  66  and  67  be  established  ? 

How  should  lines  between  lots  in  Block  A  be  established  ? 
No  old  land-marks  being  found. 

Hugh  McGrandle. 
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Ans.— I.  Give  each  lot  66  and  67,  its  proportion  according 
to  Field  Notes  of  whole  width  on  ground  of  both  lots. 

2.  Find  point  on  south  side  of  Main  Street  between  lots  58 
and  59  from  original  post  65  and  66  on  north  side  of  Main  Street, 
and  give  58  and  57  each  its  proportion  of  width  on  ground. 
(Vide,  section  37  and  sub-section  2). 

3.  The  old  stable  without  further  evidence  is  not  sufficient 
to  establish  that  corner. 
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4.  The  boundaries  of  Block  A.  must  be  first  fixed  and  then 
the  block  divided  according  to  the  original  Field  Notes  or  plan. 

For  answer  to  your  next  question  with  diagram,  see  answer 
to  Question  2  above. 


No.  4. 


Land  Surveying.  Mining  Locations. 


In  a  bush  survey,  Surveyor  A.  in  order  to  hit  the  post  exactly, 
when  closing  along  his  northern  boundary,  turns  ofif  an  angle 
at  K,  from  which  point  the  post  probably  first  became  visible. 

Surveyor  iS.  on  a  subsequent  adjacent  survey  begins  at  F,  and 
in  closing  to  the  south  on  his  eastern  boundary  is  startled  to  find 
:■  cut  line  at  X.  Should  Surveyor  B  stop  at  X  and  go  round 
via.  K  to  P,  or  locate  V  on  the  alignment  OP  and  cut  the  line 
from  Y  to  P  ?  If  the  former,  should  he  not  plant  a  post  at  K 
also  ?  In  any  event  if  a  fire  should  obliterate  all  the  lines,  leaving 
onlv  the  pyramids  of  stones  at  the  corners,  would  not  O — P  be 
the  N  boundary  of  A's  survey  ?  If  a  corner  be  placed  at  X.  then 
possibly  O  X  P  would  be  the  final  result  ? 
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Ans. — More  data  is  required  for  complete  answer;  but  if  Sur- 
veyor A  ran  the  line  O  K  P  and  it  can  be  proven  that  he  did  so 
we  think  it  must  stand. 
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CollingAvood,  August  21st,  1900. 

P.  S.  Gibson,  Esq.,  O.  L.  S.,  Willowdale,  Ont. 

Dear  Mr.  Gibson, — I  have  a  question  of  boundary  on  hand, 
on  which  I  would  Hke  to  get  your  opinion,  as  I  have  not  got  the 
dates  of  the  old  amendments  to  the  Survey  Act. 


CON.IV 


The  case  is  as  follows: 

In  1838  the  boundary  between  the  east  halves  of  lots  24  and 
25,  concession  V  (see  diagram  enclosed),  was  fixed  giving  a  jog 
on  the  blind  line  of  concession  V. 

This  survey  was  confirmed  by  H.  P.  Savigny,  P.  L.  S.,  in 
1854,  and  it  appears  also  by  Gibbard  and  Robt.  Ross,  P.  L.  S's. 
In  1872  or  3.  when  determining  titles  for  the  Muskoka  Extension 
Railway,  P.  L.  S.,  A.  C.  Thompson,  in  conformity  with  Section 
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31  Survey  Act,  ran  a  line  from  the  post  in  Rear  straight  through 
to  the  lake  leaving  no  jogs. 

Qv. — Was  there  anything  to  permit  the  first  survey  giving 
jog  in  the  centre  of  the  concession  ? 

We  want  the  matter  settled  without     law-suit. 

Yours  sincerely, 
M.  Gaviller. 

Ans. — Line  should  be  run  from  repr  of  ;th  concession  straight 
to  the  lake.     (See  last  part  of  Section  31). 


/y^S-  a'  to'e- 
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CON. VIII 


CON.  VII 


No.  6. 

Sudbury,  Ont.,  January  22nd,  1901. 

W.  R.  Aylesworth,  E.sq..  O.  L.  S.,  Belleville, 

Chairman  L.  S.  Committee,  O.  L.  S.  Association. 

Dear  Sir, — I  herewith  submit  a  question  for  discussion 
by  your  Committee. 

How  would  you  run  the  rear  line  of  any  or  of  all  the  lots 
in  this  block  ? 
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This  is  in  a  Townsliip  mentioned  in  (Sec.  28,  sub.  2),  wherein 
it  is  enacted  that  all  lines  must  be  run  on  the  astronomic  bear- 
ing as  shown  in  original  Field  Notes. 

It  has  been  my  practice  so  far  to  run  rear  lines  on  a  course  to 
intersect  side  lines  of  lots  in  the  middle,  presuming  that  Sec.  28 
(2)  only  refers  to  side  Imes  of  lots,  but  I  do  not  see  that  the  sec- 
tion covers  this. 

Yours  truly, 

L.   V.    ROKKE. 

Axs. — We  think  Sec.  28,  S.S.  2,  only  refers  to  side-lines  of 
lots — and  rear  line  of  lot  No.  1 1  in  7th  concession,  should  be  run, 
if  original  Field  Notes  show  that  to  have  been  the  intention, 
from  middle  point  on  c.  d,  to  middle  point  on  a.  b.  (Vide 
Sec.  34). 


REPORT  OF  COMMITTEE  ON  DRAINAGE. 


IMr.  C.  A.  Jones: — Mr.  President,  and  Members  of  the  Asso- 
ciation, ^Ir.  Code,  the  Chairman  of  the  Committee  on  drainage, 
is  not  present  to-day,  and  in  his  absence  the  Secretary  has  asked 
me  to  read  the  report. 

Mr.  C.  A.  Jones  reads  the  report  as  follows: — 

TO    THE    ASSOCIATION    OF    ONTARIO    T.AXD  SURVEYORS: 

Gentlemen, — That  the  work  of  drainage  has  not  diminished 
during  the  past  year,  and  that  litigation  has  not  decreased, 
appears  to  be  the  conclusion  of  a  number  of  members  of  this 
profession,  whose  practice  is  composed  largely  of  drainage  work. 

It  would  involve  ci)nsiderable  labor  to  review  the  drainage 
works  of  importance  and  decisions  respecting  drainage  cases,  and 
it  has  been  before  suggested  that  the  reports  and  decisions  on 
drainage  cases  might  be  published  at  nominal  expense,  by  the 
Provincial  Government,  in  which  suggestion  many  concur. 
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The  provisions  of  The  Drainage  Act  are  being  gradually 
defined  by  decisions  of  the  courts,  but  the  enormous  cost  of 
such,  suggests  that  some  change  should  be  made  in  the  pro- 
cedure, upon  which  final  decisions  are  given. 

•  The  main  questions  as  to  usual,  "  Benefit,"  "  Outlet  Liability," 
and  "  Injuring  Liability," — and  of  note  among  opinions  ex- 
pressed in  cases  decided  in  the  past  year  is  contained  in  ''  Notes 
for  Judgment  of  the  Court,  delivered  by  Gwynne,  J.,  re  Suther- 
land Innis  Co.,  v,  Romney,"  an  appeal  from  a  judgment  of  the 
Court  of  Appeal,  of  Ontario,  affirming  a  judgment  of  the  High 
Court,  dismissing  an  action  instituted  by  the  appellants,  in 
which  the  learned  Justice  states: 

*'  Then  in  Sec.  3,  sub-section  5,  is  enacted, 

the  mode  by  which  the  amount  to  be  charged  to  each  particular 
lot  to  be  assessed  is  to  be  determined. 

A  careful  consideration  of  the  Act  therefore  condemns,  in 
my  judgment,  as  wholly  inadmissible,  a  construction  which 
should  hold  that  lands  not  benefited  by  a  drainage  work  con- 
structed under  the  provisions  of  the  Act,  are  nevertheless  made 
liable  to  assessment,  for  "  Injuring  Liability,'  or  "  Outlet  Lia- 
bility,"— notwithstanding  the  words  in  the  third  section,  pur- 
porting to  authorize  the  Engineer,  to  make  an  assessment  of  the 
lands  and  roads  within  said  area,  to  be  benefited,  and  of  any 
other  lands  and  roads  liable  to  assessment  as  hereinafter  pro- 
vided. The  provisions  coming  under  the  term  "  as  hereinafter 
provided,"  seem,  I  think,  to  favor  rather  the  construction  that 
what  the  Legislature  intended  was,  to  provide  in  the  interest 
of  the  persons  to  be  assessed,  that  the  sums  should  shew  the 
nature  of  each  item  charged  separately,  as  follows: — First,  for 
"  Benefit,"  meaning  I  apprehend  thereby,  (for  no  interpretation  is 
given  to  this  word  in  the  Act),  the  benefit  conferred  by  the 
facility  for  the  drainage  of  all  lands  within  the  area  of  the  drain- 
age work:  which  benefit  would  vary  according  to  the  difference 
of  elevation  of  the  respective  lots: — the  quantity  of  water  to  be 
drained  from  each;  the  distance  of  the  several  lots  from  the  drain- 
age work,  anrl  the  like. 

Secondly: — For  "  Injuring  Liabilitv,"  that  is  to  say  for  the 
special  charcre  to  each  lot  from  which  water  is  caused  to  flow  to 
the  injurv  of  other  lands  in  the  m«nner  described  in  the  .Xct, 
under  definition  of  "  Iniurinc:  Liabilitv."  The  whole  cost  of  that 
work,  in  so  far  as  it  relates  to  the  removal  of  this  water  is  to  be 
borne  specially  by  an  assessment  upon  the  lots  for  which  the 
water  doing  injury  is  so  caused  to  flow. 
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Thirdly: — For  "  Outlet  Liability,"  which  is  only  authorized 
to  be  assessed  for  in  the  one  particular  case  of  a  drain  constructed 
in  one  Township  being  continued  into  another  until  a  sufficient 
outlet  for  the  waters  coming  down  such  drain  is  reached. 

The  application  of  the  same  precise  mode  for  determining 
the  amounts  chargeable  for  "  Injuring  Liability  "  and  for  "  Out- 
let Liability," — does  not  appear  to  be,  I  think,  quite  felicitous. 
The  best  mode  of  applying  that  sub-section  to  "  Outlet  Liability  " 
would  seem  to  be,  first — to  determine  the  total  amount  charge- 
able for  "  Outlet  Liability,"  by  a  calculation  based  upon  the 
volume  in  which,  and  the  speed  at  which  the  water  comes  down 
the  drain  to  its  outlet  in  another  Municipality,  than  that  in  which 
the  drain  is  initiated,  and  secondly;  to  apportion  that  sum  among 
the  several  lots  from  which  the  water  is  caused  to  flow  by  arti- 
ficial means  from  the  lands  assessable  into  the  drains  upon  ^  cal- 
culation, based  upon  the  volume  in  which,  and  the  speed  at  which 
such  waters  are  respectively  so  caused  to  flow  into  the  drain. 
In  any  case  all  lands  from  which  no  water  is  so  caused  to  flow 
into  a  drain,  having  its  outlet  in  another  Municipality  than  that 
which  the  drain  was  initiated,  would  be  exempt  from  assessment." 

To  compile  a  report  to  agree  with  the  enactment  of  the 
Drainage  Act,  with  the  various  interpretations  placed  upon  such 
by  the  different  courts  is  a  work  requiring  considerable  ability 
and  the  necessity  of  a  personal  inspection  of  each  particular 
parcel  is  apparent  from  decisions  on  appeals  to  the  Drainage 
Referee,  and  the  Higher  Courts. 

Work  under  the  Ditches  and  Watercourses  Act  is  apparently 
in  no  better  condition  than  formerly  to  judge  from  the  opinions 
expressed  by  members. 

Some  time  ago,  Sec,  28  of  this  Act,  relating  to  the  non-com- 
pletion of  work  was  amended  by  inserting  the  clause,  "  or  at  any 
time,  not  later  than  six  months  after  the  time  fixed  for  the  com- 
pletion of  the  ditch." 

The  working  of  the  entire  Act  is  blocked  by  this  insertion, 
after  the  time  limited  has  expired,  and  the  Engineer  has  no 
authority  to  let  the  uncompleted  parts,  and  the  only  course  clear 
is  a  new  award  with  its  attendant  risks. 

An  extension  of  time  should  be  made,  or  the  clause  omitted 
entirely. 

Though  it  is  evident,  we  will  not  see  changes  effected  until 
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nfter  extensive  liiiiiation,  it  is  still  wise  to  work  under  Acts  as 
they  are,  and  to  follow  carefully  the  decisions  of  the  courts  relat- 
ing to  the  various  sections. 

A.  S.  Com:. 
Chairman  of  Committee  on  Drainage. 
February.   27th,    1901. 


DISCUSSION. 


Mr.  Sankey: — The  case  referred  to  in  that  report  is  the 
Sutherland  Innis  Company,  plaintiffs,  against  the  Township-  of 
Romney,  and  is  reported  in  volume  30  of  the  Supreme  Court  of 
Canada  Reports;  this  was  an  appeal  from  the  Court  of  Appeal 
of  Ontario.  The  report  of  the  judgment  coiumences  at  page 
495  and  concludes  at  page  535. 

Mr.  Jones: — Mr.  bankey  has  suggested  having  a*  number  of 
copies  of  this  report  struck  of¥  in  typewriting  and  sent  to  those 
who  are  most  interested  in  drainage  matters  and  ask  them  to 
send  in  their  opinions  or  suggestions  in  regard  to  it. 

Mr,.  Aylesworth: — 1  think  if  the  case  were  cited  in  the  Com- 
mittee's report  that  those  interested  could  get  access  to  the  law 
libraries  and  see  the  report  as  it  is  published  in  the  Official  Court 
Reports. 

Mr.  Sankey: — 1  was  going  to  suggest  getting  five  or  six 
typewritten  copies,  which  would  not  be  a  very  expensive  matte.', 
and  they  could  be  forwarded  in  the  form  of  a  circular  letter  to 
those  members  of  our  Association  who  are  more  intimately  con- 
nected with  drainage,  and  each  one  asked  to  send  in  a  small 
digest  of  his  ideas,  and  to  say  whether  in  his  opinion  it  would  be 
interesting  to  the  members  at  large  to  have  this  printed  or  to 
have  a  digest  of  it  in  our  annual  report.  Of  course  the  case 
would  be  cited  any  way;  but  possibly  it  might  be  difficult  for 
some  members  to  get  hold  of  these  Supreme  Court  Reports;  in 
the  large  towns^and  cities  they  could  be  got  at,  but  in  the  country 
it  would  be  more  difficult.  I  think  it  would  be  a  little  work  for 
the  new  Drainage  Committee  to  tackle  in  the  early  stages  of 
their  year  if  they  were  to  give  us  a  digest  on  the  matter  for  publi- 
cation in  our  next  annual  report. 

The  President: — It  would  not  cost  much  more  to  print  the 
whole  report  in  full,  than  to  make  typewritten  copies,  and  if 
printed  in  full  it  could  be  sent  out  to  all  our  members. 


REPORTS    OF   COMMITTEES — DRAINAGE.  65 

Mr.  Sankey: — Several  members  are  not  interested  in  drain- 
age at  all.  If  we  sent  it  to  the  drainage  men,  those  most  inter- 
ested, six  copies  would  go  a  long  way;  and  if  they  would  send 
us  a  digest  on  the  result,  I  think  we  would  get  up  a  very  useful 
addition  to  our  next  year's  proceedings. 

The  President: — Almost  every  member  is  liable  to  have 
drainage  cases. 

;Mr.  Sankey: — Just  printing  that  without  any  remarks  would 
not  be  of  as  much  use  as  if  we  had  the  opinions  of  men  qualified 
to  give  opinions  on  the  matter,  and  then  pubHsh  the  whole  thing 
together.  Still,  if  the  Association  desires  to  publish  the  whole 
of  it,  the  expense  does  not  amount  to  a  great  deal,  and  a  matter 
of  expense  should  not  deter  us  from  doing  it. 

^Ir.  John  Davis: — Would  it  not  be  better  to  refer  it  to  the 
Drainage  Committee  and  let  them  prepare  a  digest  of  it  ? 

jMoved  by  ]Mr.  John  Davis,  seconded  by  ISlv.  Evans,  that  the 
report  of  the  Drainage  Committee  be  received  and  printed  in 
the  Minutes;  and  that  the  Drainage  Committee  be  asked  to  pre- 
pare a  digest  of  the  case  cited  in  the  Committee's  report  which 
should  also  be  printed  in  the  x\nnual  Report.     Carried. 


DISCUSSIONS, 


STANDARD  OF  MEASURE. 


]\Ir.  Sankey: — I  see  that  j\Ir.  M.  J-  Butler  is  in  the  room.  I 
had  hoped  that  he  would  have  been  here  this  morning  to  hear 
what  was  said  with  regard  to  the  standard  of  measure.  We  have 
a  few  minutes  yet  before  the  time  for  hearing  Captain  Bernier's 
lecture,  and  I  would  suggest  that  the  time  be  filled  in  by  a  few 
remarks  from   Mr.   Butler. 

Before  I  take  my  seat  I  would  like  to  say  in  reference  to  the 
proposed  Standard  which  was  presented,  and  which  is  in  feet  and 
loths,  and  links  and  loths,  that  a  member  of  the  Association  sug- 
gested that  before  this  Standard  would  be  worn  out.  or  before  the 
value  of  it  would  have  been  earned  by  the  surveyor  who  had  it, 
the  metric  system  would  probably  be  adopted,  and  that  we  must 
not  be  too  quick  in  adopting  the  old-fashioned  Standard.  I 
make  these  remarks  because  I  know  that  Mr.  Butler  has  a  good 
many  ideas  on  matters  of  this  kind. 

Mr.  Butler: — I  had  intended  on  the  discussion  to  touch  upon 
the  origin  of  the  British  Standard,  and  to  show  the  manner  in 
which  it  was  fixed.  But  Mr.  Sankey  suggests  that  I  just  deal 
for  a  moment  with  the  metric  system,  as  distinguished  from 
ours.  Some  years  ago — in  1885 — there  was  a  paper  laid  before 
the  Institute  of  Civil  Engineers  in  England,  by;  which  it  was 
sought  to  show  the  advantages  of  the  metric  system,  and  the 
disadvantages  in  the  way  of  loss  and  trade  those  using  the  British 
and  English  measures  throughout  the  world  were  suf^'ering  from 
because" of  their  failure  to  adopt  the  metric  system.  At^  that  time 
I  had  no  personal  experience  in  the  matter,  except  in  a  little 
way,  from  an  academical  standpoint;  and  it  did  seem  to  me  the 
criticisms  of  those  who  were  in  favor  of  retaining  the  English 
system  were  simplv  evidences  of  the  conservartism  of  Englishmen 
and  that  hundreds  were  more  in  favor  of  the  metric;  but  since 
that  time  I  have  had  some  work  to  do  under  the  metric  system, 
and  I  found  it  involved  a  good  deal  of  calculation;  and  as  a  result 
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of  that  experience  I  am  not  in  favor  of  the  general  appHcation  of 
the  metric  system  to  engineering  contracts.  The  changes  that 
would  be  involved  are  so  great  as  to  practically  render  the  whole 
of  our  acciimnlated  engineering  literature  valueless.  That  in  itself 
is  a  very  serious  matter.  I  do  not  think  there  is  a  lathe,  or  a 
screw  or  a  bolt  or  a  single  one  of  the  essential  elements  that  go 
to  make  up  a  machine,  or  a  bridge,  that  could  be  converted  from 
the  one  measure  into  the  other.  We  would  simply  have  to 
abandon  our  present  standard  of  measure,  and  by  using  per- 
ha])s  (lata  thai  is  accumulated  for  a  convertible  unit,  start  all 
over  afresh  and  not  attempt  to  make  use  of  conversion 
tables.  It  is  a  delusion  and  a  snare  to  think  you  can  take  a  con- 
version table  and  fit  the  English  system  into  the  metric  or  vice 
versa.  The  difficulties  are  such  as  would  overwhelm  a  man  even 
to  attempt. 

Besides  this.  I  think  in  the  training  of  the  mind  one  of  the 
most  valuable  things  a  man  can  learn  is  to  use  mental  arithmetic 
well,  but  most  men  who  attempt  to  multiply  two  or  three 
decimals  together  mentally  will  find  out  they  cannot  do  it.  If 
you  attempt  to  multiply  %  by  %  in  the  decimal  system  you  have 
.15625  and  so  on.  and  who  can  multiply  these  mentally  ? 

I  think  the  remarks  I  have  to  make  are  better  stated  by  Sir 
Frederick  Braniwell  who  discussed  the  question  before  the  So- 
ciety: and  as  the  discussion  only  occupied  a  few  pages  I  will  just 
read  to  you  what  he  says:  "  Sir  Frederick  Braniwell.  President, 
said  he  wished,  before  the  close  of  the  meeting,  to  ask  the  in- 
dulgence of  the  members  for  0.0833.  or  it  might  be  0.1666  of  an 
hour.  What  was  the  object  of  a  system  of  arithmetic  ?  He  sup- 
posed that  it  was  to  be  able  to  make  calculations  in  the  easiest 
manner,  and  to  arrive  at  sufificiently  accurate  results. 

That  is  just  the  point  here.  I  think  that  one  of  the  most  sen- 
sible things  an  engineer  can  learn  is  to  learn  within  what  limits 
a  measure  is  reliable.  One  of  the  first  things  he  wants  to  do  is 
to  drop  three  or  four  places  of  decimals.  The  metric  system  has 
a  tendency  to  make  him  go  to,  not  three  or  four  but  ten  or 
twelve.  I  think  any  finely  subdivided  recurring  decimal  of  this 
kind  is  something  we  should  try  to  get  away  from. 

"  The  question,  therefore,  was  whether  the  system  in  use  in 
England,  or  that  in  use  on  the  Continent,  was  the  more  likely 
to  satisfy  these  conditions.  He  felt  inclined  to  say.  from  many 
years'  consideration  and  experience,  that  the  English  system 
Avas  the  more  likely  to  give  this  satisfaction.     Of  course  a  mere 
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Statement  of  opinion,  if  unsupported  by  facts,  was  of  no  value, 
and  he  therefore  desired  to  give  one  or  two  reasons  for  the  faith 
that  was  in  him.  He  wished  to  be  allowed  to  use  the  decimal 
system  with  English  weights  and  measures  when  he  liked,  and 
to  use  vulgar  fractions  when  he  liked.  At  the  present  time  the 
metric  system  was  permissive  in  England,  so  that  any  one 
could  use  it  when  he  pleased;  but  he  presumed  that  the  object 
of  the  author  was  to  have  an  Act — a  compulsory  Act — which 
should  forbid  the  use  of  the  present  English  weights  and  meas- 
ures. What  would  be  thought  by  the  advocates  of  the  metric 
system,  if  those  who  preferred  English  weights  and  measures 
were  to  introduce  a  Bill  for  the  purpose  of  prohibiting  the  metric 
and  the  decimal  method.  They  would,  no  doubt,  look  upon 
such  a  mieasure  as  being  very  wrong  and  improper,  and  he  must 
be  permitted,  on  the  other  hand,  to  regard  the  introduction  of  the 
Bill  to  compel  the  use  of  the  metric  system  as  being  equally 
wrong  and  improper.  His  hearers  must  not  suppose  that  the 
advocates  of  the  metric  system  were  not  amenable  to  the 
charge  of  seeking  to  make  the  continual  use  of  the  existing  sys- 
tem a  crime.  The  Bill  brought  in  by  Messrs.  Ewart,  Bazley, 
Baines,  Smith  and  Graves,  on  the  24th  of  February,  1868,  con- 
tained the  following  penal  clauses:" 

Then  it  went  on  to  recite  that  the  metric  system  must  be 
used,  under  a  penahy  and  forfeiture  of  the  price  if  the  English 
system  was  used. 

•'  There  must  indeed  be  an  extreme  superiority  of  one  system 
over  the  other,  to  justify  an  enactment  that  would  cause  a  man 
to  be  considered  a  breaker  of  the  law  and  liable  to  penalty  simply 
because  he  chose  to  make  his  calculations  by  the  old  method 
instead  of  the  new  one.  All  that  he  asked  was,  that  liberty 
should  be  left  to  people  to  make  their  own  selection,  and  he 
thought  if  that  liberty  were  continued  it  would  be  easy  to  foretell 
the  result.  The  permission  to  use  the  metric  system  as  a  legal 
measure  had  existed  in  England  for  some  years,  and  in  the 
United  States  for  a  still  greater  number  of  years,  but  it  had  not 
been  adopted;  whereupon  the  advocates  of  the  metric  system, 
not  content  with  leaving  it  to  the  selection  of  the  people  to  use 
that  which  was  most  convenient,  wanted  to  force  their  par- 
ticular mode  upon  them  by  means  of  penalties.  To  come  now 
I0  a  consideration  of  the  relative  advantages  of  the  two  systems. 
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What  were  the  facts  ?  The  Author  had  spoken  of  "  stones/' 
"drams."  "scruples,"  and  so  on;  but  such  measures  were  not 
used  by  engineers.  He  had  ridiculed  the  scale  of  three-six- 
teenths of  an  inch,  but,  as  had  already  been  pointed  out,  that 
was  one  sixty-fourth  of  a  foot,  and  he  believed  that  his  mind  was 
as  capable  of  grasping  the  idea  of  one  thing  being  sixty-four 
times  the  size  of  another  as  it  was  of  being  impressed  by  the 
motion  that  the  relative  dimensions  of  two  objects  were  i  and 
ICO.  The  Author  had  brought  forward  a  pair  of  calculations  to 
illustrate  the  general  superiority  of  the  decimal-metric  system 
above  the  existing  English  system;  but  in  one  sense,  and  in  one 
sense  only,  was  this  calculation  that  had  been  placed  before  them 
typical  of  the  metrical  and  decimal  system — in  the  enlarged 
copy  on  the  wall  the  decimal  point  appeared  in  the  wTong  place, 
as  it  always  did." 

The  comparison  that  was  put  on  the  wall  simply  showed  the 
different  calculations  necessary  to  find  the  weight  of  water  in  a 
tank  measuring  lO  ft.  6  ins.  by  6  ft.  2  ins.  bv  i  ft.  i  in.,  by  the 
English  system  as  compared  with  the  metric  system.  The  cal- 
culation shown  on  page  44  of  the  report  I  have  referred  to,  and 
is  as  follows: — 

"  To  find  the  weight  of  water  in  a  tank  measuring: — 


Table  A 

Ft.    Ins.      Ft.    Ins.     Ft.    Ins. 

10      6     X     fi       2x11  (or) 

10.5 
6.17 

735 
105 
630 


4  785 
61  083 


M. 
3.20 


M 


M 

(  0.33 

3.2 

188 

256 
256 
32 


6  016 
0  33 


194355 
518280 
647850 

4)70162.155 

4)17540.538 


18048 
18048 


1  98528  tODS. 
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4)4385.134 
7)1096.283 


4)156611 
20)39.152 

1.957  ton. 

That  example  on  Page  44  shows  a  little  more  in  favor  of  the 
metric  system  in  the  calculation  as  the  author  reduced  it  to 
decimals  and  that  makes  the  English  calculation  look  a  very 
large  one  and  the  metric  one  a  very  small  one;  but  it  will  illus- 
trate the  point  which  Sir  Frederick  Bramwell  makes.  He  says, 
"  Some  years  ago  he  went  into  the  workshops  of  the  Paris  and 
Lyons  Railway,  where  he  was  shown  a  drawing  of  a  locomotive, 
with  a  variable  blast-pipe,  and  he  asked  what  was  the  maximum 
.and  what  the  minimum  area.  One  of  the  engineers  took  a  sheet 
of  foolscap,  covered  it  with  figures  from  top  to  bottom,  and 
then  gave  him  a  dimension  rather  bigger  than  that  of  the 
cylinder.  Sir  Frederick  Bramwell  had  a  two-foot  rule  in  his 
pocket,  and,  finding  that  the  drawing  was  made  on  the  scale  of 
one-tenth,  he  applied  the  English  inch  tenth,  and  so  got  out 
the  area  and  translated  it  into  French  measures,  which  he  did  in 
one-fifth  part  of  the  time  occupied  by  the  man  figuring  on  the 
paper.  He  did  not  displace  the  decimal  point,  because  he  had 
not  got  one.  Reverting  to  the  calculations  on  the  wall,  he  wished 
to  show  how  utterly  misleading  they  were.  The  Author  had 
■placed  before  the  members  two  comparative  calculations,  em- 
ployed to  ascertain  the  weight  in  tons  and  decimals  of  tons  of 
the  water  contained  in  a  given  sized  vessel.  In  consequence  of  the 
bulk  of  water  representing  the  weight  in  French  measures  he 
was  enabled  to  stop  in  his  calculation  on  arriving  at  the  cubic 
contents,  and  to  say,  "The  whole  thing  is  done;  there  is  the 
weight  of  the  water;  but  if  you  do  it  in  English  measurements 
you  will  have  all  these  additional  figures  to  use  before  you  can 
get  the  weight  of  the  water."  Assume  for  the  moment  the  dif- 
ference in  the  length  of  the  two  calculations  existed,  what  did  it 
prove  as  regard  the  general  question  ?  Nothing  whatever.  To 
what  did  it  apply  ?  To  fresh  water  at  a  particular  temperature, 
and  to  nothing  else.  There  was  no  other  liquid  on  the  face  of 
the  earth,  from  ether  to  mercury,  for  which  it  would  be  true.  It 
was  not  true  for  salt  water,  nor  would  it  even  do  for  fresh  water 
at  a  different  temperature.     In  any  other  case  a  multiplier  must 
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be  used  to  get  the  weight,  which  would  make  the  metric  calcu- 
lation as  complex  as  the  Author's  English  example.  But  who 
but  one  whose  mind  was  warped  by  the  metric  system  would 
have  thought  of  turning  inches  into  decimals  of  feet  prior  to  cal- 
culation. \\ Ould  not  anv  one  else  have  worked  the  sum 
thus—  ?  " 

And    then  he    works  it  out    by  the    duodecimal    system    as 
follows: — 

I0.6 

6.2 


63.0 
1.9 


64.9 
I.I 


64.9 


5-4-9 


70.1.9 
"  Let  any  one  go  to  a  French  railway  station,  and  ask  for 
three  tickets  from  A  to  B,  and  it  would  generally  be  found  that 
the  man  (or,  as  was  commonly  the  case,  a  woman  with  a 
man  to  look  after  her)  could  not  tell  the  amount  without  taking 
a  piece  of  chalk  or  a  pencil  and  making  a  calculation.  The 
clerk  would  have  no  more  idea  of  what  three  times  the  single 
fare  was  than  a  child  would  have.  Compare  such  a  person's 
power  of  calculation  with  that  of  an  English  butcher's  wife  or 
daughter  who  was  in  the  habit  of  dealing  with  pounds  and  ounces 
and  pence.  Let  him  test  the  question  nearer  home.  Could 
many  of  those  present  mentally  square  3.25  ?  He  believed  very 
few.  But  there  was  no  difficulty  in  squaring  33.4  =  i0  9"i^- 
109-16  was  a  sum  easily  appreciated  and  easily  expressed,  while 
10.5625.  the  decimal  equivalent  of  the  vulgar  fraction  was  much 
more  cumbrous,  and  he  ventured  to  think  did  not  form  any  im- 
pression on  the  mind,  except  that  it  was  a  little  more  than  one 
half.  Again,  which  of  them  could  square  4.125  ?  That  to  the 
majority  would  be  almost  impossible,  but  with  4%  there  was  no 
difficulty.  17  1-64  compared  with  17.015625.  It  appeared  to  him 
that  a  system  like  the  present  one,  which  enabled  mental  calcu- 
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lations  to  be  made  rapidly  and  accurately,  was  enough  for  all 

practical  purposes Water  had  been  referred  to  as  an 

instance  of  the  wonderful  use  of  the  metric  system.  He  would 
take  a  water  illustration  of  a  simple  calculation  by  the  English 
system.  If  engineers  wanted  to  know  how  much  a  pump  would 
lift,  what  did  they  do  ?  They  squared  the  diameter  and  multi- 
plied by  the  stroke  of  the  piston  in  yards,  and  at  once  obtained 
the  amount  in  pounds,  as  ever}^  yard  upon  the  circular  inch  was  a 
pound.  Taking  an  8-inch  pump,  the  square  was  64;  it  was  mak- 
ing 10  yards  a  minute — 64  gallons  a  minute — there  they  had  it 
in  a  moment.  Another  instance,  i  inch  of  rain  to  the  acre  was 
100  tons,  or,  to  be  more  accurate,  loi  tons.  In  the  United 
States,  where,  as  here,  they  had  the  option  to  use  legally  the 
metric  system,  they  had  not  used  it.  ^Ir.  Sellers,  one  of  the  best 
authorities,  had  said  that  the  thing  was  not  fit  to  be  used.  He 
would  refer  the  members  to  one  who  was  not  a  bad  engineering 
authority,  Rankin.  He  would  read  to  them  the  last  verse  of 
Rankin's  song  in  praise  of  the  three-foot  rule: — 

"  Here's  a  health  to  every  learned  man  that  goes  by  common 

sense; 
And  would  not'  plague  the  workman  on  any  vain  pretence : 
But  as  for  those  philanthropists  who'd  send  us  back  to  school. 
Oh,  bless  their  eyes,  if  ever  they  tries  to  put  down  the  three - 
foot  rule." 
That  seems  to  me  to  sufificiently  illustrate  the    standpoint  of 
perhaps  one  of  the  best  authorities  in  England,  and  a  very  able 
engineer  who  knew  something  of  what  he  was  talking  about. 

Another  gentleman,  Mr.  H.  Bauerman  expresses  the  opinion, 
"  As  the  result  of  long  experience  in  the  use  of  various  metro- 
logical  systems  in  different  countries,  he  was  unable  to  agree 
with  the  Author's  conclusions  as  to  the  desirability  of  inter- 
nationalizing the  metrical  system  to  the  exclusion  of  all  others. 
He  thought  that  the  weights  and  measures  used  at  any  partic- 
ular time  by  any  people  fairly  correspond  to  their  local  and 
temporary  necessities  and  as  new  necessities  arose,  they  would 
be  met  by  the  adoption  of  new,  or  by  the  modification  of  old, 
units." 

I  will  wind  up  by  a  remark  from  Mr.  Ferdinand  Hurter, 
who  says,  "  That  the  only  important  reason  for  a  change  from 
the  English  to  the  metric  system  was  that  many  nations  had 
adopted  the  latter;"  and  he  compares  the  yard  in  this  way:  "It 
was  in  the  workshop  that  the  English  svstem  was  superior  to  the 
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French;  and  the  Enghsh  inch  was  the  standard  for  screw-cutting, 
not  only  in  England,  but  throughout  the  world.  It  must  not  be 
forgotten  that  the  British  public  was  not  prepared,  nor  prepar- 
ing for  such  a  change.  Decimal  calculation  was  unknown  to 
the  mass  of  the  people.  Boys  were  allowed  to  leave  school,  hav- 
ing passed  the  fifth  standard,  void  of  all  knowledge  of  decimal 
arithmetic.  Surely  it  would  be  unfair  to  take  the  masses  by  sur- 
prise. But  if  the  metric  system  must  be,  let  it  be  the  metric  sys- 
tem pure,  the  metric  system  compulsory;  not  a  metric  system  at 
the  option  of  any  engineer.  Let  there  be  no  mixture,  particul- 
arlv  in  plans  to  be  submitted  to,  and  discussed  by.  parliamentary 
committees."     (Applause). 


SURVEYORS   AS  REFEREES. 


Mr.  McDowall: — Mr.  President  and  Gentlemen,  I  was  made 
referee,  by  appointment  from  Judge  Masson,  in  a  dispute  over  a 
line  in  the  Township  of  Howick,  in  the  County  of  Huron.  When 
the  appointment  reached  me  I  looked  up  the  Act  regarding  the 
matter.  The  first  thing  in  the  Act  I  noticed  is  that  arbitrators 
are  supposed  to  take  an  oath  before  starting,  but  there  is  noth- 
ing mentioned  in  the  Act  about  referees  taking  an  oath.  I  made 
enquiries  of  a  solicitor,  and  he  thought  I  had  better  take  the 
oath.  I  took  it,  and  sent  it  on  to  the  Judge,  and  I  sent  certi- 
fied Field  Notes  of  the  line  in  dispute.  I  came  to  Toronto  and 
looked  over  the  rest  of  the  Township  in  close  proximity,  for 
fear  the  notice  I  received  would  not  cover  the  country  when  I 
arrived  on  the  spot.  When  I  arrived  there  I  found  it  was  a  very 
easy  survey  indeed;  the  original  stakes  were  found  and  proven 
without  much  dif^culty.  The  line  had  been  nm  by  tw^o  Pro- 
vincial Land  Surveyors,  Mr.  Bolton,  of  Listowel,  and  Mr.  J. 
McNab.  There  was  a  difference  of  some  sixteen  feet  between 
us  at  the  back.  The  depth  of  the  lots  in  question  was  fifty 
chains.  The  bearing  line  was  the  County  line  between  Bruce 
and  Huron;  and  it  was  between  lots  one  and  two,  just  eighty 
rods  in  width.  On  the  front  of  the  lots  we  almost  all  agreed 
within  a  few  inches.  At  the  back  I  was  further  south  than  either 
Surveyor;  I  was  eight  feet  from  Mr.  Bolton  and  twenty-four 
feet  from  Mr.  McNab. 

The  defendant  in  the  case  lost.  I  sent  in  my  bill,  estimat- 
ing my  time  at  $20  a  day.  They  brought  my  bill  before  Mr. 
Thorn,  the  Taxing  Officer  at  Osgoode  Hall,  to  liave  it  taxed; 
and  I  attended  on  the  taxation.  Mr.  Thom  cut  my  bill  down 
some;  he  gave  as  his  reason  for  that  that  I  was  there  as  a  Sur- 
veyor merely,  unless  I  heard  evidence  on  the  ground;  that  I 
was  only  the  arbitrator  in  the  case  of  hearing  the  evidence;  and 
he  would  only  allow  me  $20  or  at  the  rate  of  $3  an  hour  for  the 
time  I  spent  in  taking  the  evidence  on  the  ground.  $3  an  hour 
is  what  the  Act  calls  for.  For  the  balance  of  the  time  he  gave 
me  $6  a  day  and  my  expenses. 

Mr.  Kirkpatrick: — I  did  a  little  better  than  that.  I  was 
appointed  Referee  by  the  High  Court  of  Justice  in  a  case  of  a 
disputed  survey  in  the  Township  of  Saltfleet,  in  1899,  under  the 
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same  Act.  I  went  on  the  ground  and  I  took  evidence  as  an 
Ontario  Land  Surveyor  in  the  case.  I  traced  up  all  I  could.  I 
toe)k  a  good  deal  of  the  time  in  doing  it  because  it  was  very 
difhcult  to  find  anybody  who  knew  anything  at  all  about  the 
original  survey,  it  having  been  made  in  1797.  I  then  examined 
into  the  special  section  of  the  Act  which  related  to  it,  and  I 
searched  back  to  find  the  preamble  of  the  original  Bill.  I  found 
there  the  explanation  which  of  course  has  not  been  reproduced 
in  the  Act  giving  the  reasons  why  the  Act  was  changed  in  that 
particular  case,  and  fully  explaining  the  whole  system  of  survey 
and  how  it  should  be  run.  I  have  since  found  that  there  is  in 
Mr.  Esten's  "  Disputed  Cases,"  published  by  this  Association, 
a  decision  which  was  made  by  the  Court  prior  to  the  date  of  the 
introduction  of  the  alteration  of  the  Act;  that  bore  out  my  survey 
in  accordance  with  the  Act;  and  if  I  had  only  known  of  it  be- 
fore, it  would  have  saved  me  much  time  and  trouble.  That  case 
had  evidently  escaped  the  notice  of  the  Judge,  and  of  the 
solicitors  on  both  sides  and  of  the  Surveyors  on  both  sides  as 
well,  because  had  they  had  it  they  could  have  at  once  seen  the 
proper  mode  of  procedure  in  running  that  line;  because  the 
Court  had  decided  prior  to  the  amendment  of  the  Act  that  such 
was  the  proper  way  to  run  it.  I  fancy  after  that  that  it  wa'i 
thought  better  to  introduce  an  amendment  which  would  set  out 
in  definite  words  what  the  Surveyor  should  do.  That  is.  in  those 
townships  in  which  the  side  lines  have  been  nm  and  the  con- 
cession lines  have  not  been  run,  that  a  side  line  should  be  traced 
out  on  the  ground  in  the  same  way  in  which  it  was  originally 
nm  in  the  first  survey.  In  the  Township  of  Saltfleet,  1  found, 
by  looking  over  the  notes  of  Augustus  Jones,  that  he  ran  one 
side  line  from  the  south  to  the  north,  and  then  crossed  over 
and  ran  the  next  side  line  from  the  north  to  the  south,  and  so 
on  through  the  Township.  When  a  Surveyor  is  called  on  to 
run  a  side  line  in  any  Township  he  has  to  use  the  side  line  in 
exactly  the  same  way  as  if  it  were  a  concession  line,  that  is.  he 
must  find  a  point,  or  two  points,  on  the  side  line  through  the 
township  and  join  those  to  his  oris:inal  work  on  the  ground. 
That  T  did,  and  sent  my  report  to  Chief  Justice  .Armour.  I  sent 
mv  bill  in  charging  $20  a  day  and  travelling  expenses;  and  it  was 
paid  without  a  murmur. 

President  Koss: — The  fliffercnce  between  you  and  Mr.  Mc- 
Dowall  apparently  is  your  account  was  not  appealed  against. 

We  arc  very  glad  to  hear  the  experience  of  these  two  members 
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of  our  Association,  and  it  will  probably  prove  valuable  to  other 
members. 

Mr.  McDowall: — Where  should  these  reports  be  filed  ? 

The  Act  calls  for  plans  to  be  filed  in  the  Registry  Ofifice.  I 
sent  my  whole  report  to  the  Judge. 

]\Ir.  Van  Nostrand: — I  think,  as  far  as  I  can  learn,  the 
proper  place  for  filing  those  papers  is  with  the  Registrar  of  the 
Court  in  the  County  in  which  the  action  is  begun.  I  had  a  case 
last  spring — it  was  not  the  same  kind  of  case  as  we  have  just 
heard  of — under  Section  2  of  the  Act  which  provides  that  the 
parties  before  the  action  comes  to  trial  may  agree  to  refer  it  to  a 
Surveyor,  and  in  that  case  the  Surveyor  is  practically  the 
Judge;  and  the  plaintiff  and  defendant,  each  by  his  soHcitor, 
have  to  be  heard  by  the  Surveyor  as  Referee,  just  in  the  same 
way  that  an  ordinary  reference  is  made  at  Osgoode  Hall.  In  this 
case  there  were  three  parties  to  the  suit,  and  necessarily  three 
lawyers  and  they  all  insisted  on  all  the  legal  machinery  being 
proceeded  with.  The  witnesses  were  called  and  examined  by 
the  solicitor  calling  them,  and  cross-examined  by  the  other 
solicitors:  and  all  the  evidence  was  taken  in  writing  and  signed 
by  the  witnesses  after  it  had  been  read  over  to  them.  Af^davits, 
such  as  are  usually  taken  under  Chapter  181,  would  not  do  there; 
it  had  to  be  oral  evidence.  The  report  of  the  Referee  was  to  be 
filed  with  the  Registrar  of  the  Court,  and  it  was  so  filed,  and  the 
Registrar  forwarded  it  to  the  Judge,  and  the  Judge  made  his 
finding  on  that  report.  I  was  so  fortunate  in  this  case  as  to 
have  the  Judge  agree  with  me;  and  if  our  stenographer  will  only 
close  his  ears  for  a  moment  I  will  confess  I  charged  only  $15  a 
day.  My  bill  went  through  all  right  and  I  did  not  have  to  attend 
any  taxation.  I  think  in  the  end  that  T  came  out  just  as  well  at 
$15  a  day  as  if  I  had  made  it  $20  a  day  and  charged  for  fewer 
days.  I  do  not.  however,  desire  this  to  be  considered  as  a  pre- 
cedent for  other  references. 

President  Ross: — Did  they  allow  you  a  stenographer  to  take 
the  evidence  ? 

Mr.  Van  Nostrand: — The  solicitors  agreed  amongst  them- 
selves that  one  of  them  who  was  not,  as  it  happened,  actively 
interested  in  the  case  should  take  down  the  evidence  in  long- 
hand. He  was  familiar  with  that  class  of  work,  and  he  took 
the  evidence  down  in  extenso  while  it  was  being  given;  and 
it  was  all  signed  while  the  witnesses  were  yet  there.     In  other 
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cases  it  might  be  that  a  stenographer  would  be  necessary,  and 
in  that  case,  of  course,  he  would  have  to  be  a  Court  Stenographer 
or  other  properly  qualified  stenographer.  The  fact  that  an 
unofficial  stenographer  might  be  able  to  do  the  work  would  per- 
haps not  be  sufficient. 

I  think  it  a  good  thing  that  this  matter  has  been  brought  be- 
fore the  Association,  because  it  is  an  Act  that  has  not  been  made 
very  much  use  of  as  yet;  it  is  comparatively  new;  and  cases  may 
crop  up  at  any  time.  It  seems  to  me  that  the  Act  provides  the 
common-sense  way  of  settling  these  disputes,  because  they  come 
before  the  men  who  are  best  qualified  to  decide  on  the  points; 
and  as  a  rule  the  courts  will  hold  with  what  the  Referees  decide. 
The  expense  is  considerably  lessened  in  these  cases,  because  the 
evidence  is  taken  right  on  the  ground  instead  of  going  to  the 
expense  of  bringing  all  the  witnesses  to  the  legal  centre.  In 
the  case  I  had,  I  know  a  great  deal  of  expense  and  a  great  deal 
of  lime  were  saved  and  I  think  the  results  were  probably  better 
than  they  would  have  been  if  taken  up  before  the  Judge,  and 
Surveyors  only  called  in  as  witnesses.  The  fact  that  the  Act 
provides  that  the  Referee's  charge  shall  not  be  less  than  $io  or 
more  than  $20  a  day  is  also  rather  in  favor  of  the  ordinary 
practitioner. 

On  the  question  of  the  per  diem  charge.  I  have  made  some 
enquiries  and  I  find  that  in  cases  of  arbitrations  and  references 
to  judges  and  legal  practitioners,  it  is  customary  to  have  a  con- 
sent given,  signed  by  the  solicitors  for  both  parties,  something 
to  this  etifect,  "  It  is  consented  by  counsel  for  both  parties  that 
the  total  number  of  hours  occupied  by  the  Referee  in  hearing 
evidence  or  argument  aiT.d  in  considering  his  award  or  otherwise 
in  connection  with  this  reference  shall  be  added  together  and 
such  total  number  shall  be  divided  by  six.  and  that  each  six 
hours  of  the  said  total  number  shall  be  taxable  as  a  statutory  day. 
Fractional  parts  of  days  shall  be  taxable  at  the  same  rate. 
Adjournments  are  to  be  taxable  as  provided  by  the  Statute. 

This  prevents  any  possible  chance  of  an  appeal  to  taxation  on 
the  question  of  the  Referee's  right  to  make  the  per  diem  charge 
of  $20  per  day  as  provided  by  the  Act. 

President  Ross: — In  what  year  was  the  Act  passed  ? 

Mr.  Van  Nostrand: — It  is  in  the  Revised  Statutes  of  Ontario, 
1897;  and  it  is  published  in  our  Manual  at  page  37.  It  is  very 
interesting  reading. 


DISCUSSION SURVEVUKS     AS     REFEREES.  79 

Mr.  Walker: — Did  I  understand  Mr.  Van  Nostrand  to  say 
that  he  did  not  take  any  measurement  on  the  ground;  that  he 
was  the  Judge  altogether. 

Mr.  Van  Nostrand: — I  took  the  evidence  on  the  ground. 
And  I  had  learned  that  the  former  survey  had  been  made  many 
years  ago  by  Mr.  Passmore;  and  knowing  that  his  Field  Notes 
had  not  been  filed,  that  it  was  simply  a  survey  ratified  by  Act 
of  Parliament  whereby  onl}-  the  work  on  the  ground  and  the 
plan  as  recorded  in  the  Crown  Land's  Department  were  official, 
it  was  necessary  to  have  the  consent  of  the  parties  to  consult  his 
Field  Notes.  These  Field  Notes  I  found,  after  a  great  deal  of 
trouble,  and  they  practically  settled  the  point.  They  were  very 
definite  as  to  what  was  done  in  that  particular  case,  and  they 
showed  clearly  how  their  survey  should  be  made.  Without  those 
Field  Notes  the  results  might  have  been  very  different;  but  the 
Field  Notes  were  very  satisfactory.  Knowing  that  Field  Notes 
are  not  considered  official,  nor  considered  evidence  unless  the 
Surveyor  is  there  to  swear  to  them,  I  overcame  the  difficulty 
by  getting  the  written  consent  of  each  of  the  solicitors  acting 
for  the  three  parties  and  that  estopped  them  when  they  came  to 
the  Judge.  Copies  of  the  Field  Notes  relating  to  the  question 
were  filed,  that  was  included  in  their  "  Consent."  Exhibits  were 
put  in,  I  think  about  a  dozen  or  more;  they  all  had  to  be  put  in; 
and  everything  was  done  in  the  usual  court  form.  This,  how- 
ever, was  quite  a  different  style  of  reference  from  those  referred 
to  by  Mr.  Kirkpatrick  and  Mr.  McDowall  who  were  called  in 
really  to  assist  the  Judge  after  he  had  the  witnesses  before  him. 
In  the  case  I  had,  the  parties  agree  on  a  joint  Surveyor  or  Referee 
and  the  Judge  simply  found  on  the  Referee's  finding. 

Mr.  Walker: — The  point  I  wanted  to  get  at  was,  did  you 
make  any  surveys  at  all  ? 

Mr.  Van  Nostrand: — The  surveys  were  made  after  the  Notes 
had  been  consulted,  but  that  was  a  comparatively  unimportant 
matter;  it  was  simply  ranging  a  line  between  two  points  on 
either  side  of  the  concession. 

Mr.  Walker: — The  evidence  you  took  was  more  to  decide  on 
the  governing  points. 

Mr.  Van  Nostrand: — The  evidence  was  to  fix  the  governing 
points,  and  to  decide  as  to  whether  there  was  originally  a  jog 
at  the  blind  line.  The  survey  was  a  small  matter  and  (including 
the  planting  of  six  monuments)  was  done  in  one  $15  day. 
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President  Ross: — You  get  the  Referee's  fee  for  your  survey 
as  well  as  for  acting  as  Judge. 

Mr.  Van  Xostrand: — Yes,  throughout. 

Mr.  McDowall: — I  might  say  that,  in  my  case,  I  was  advised 
by  Mr.  Thorn  to  always  make  my  bargain  before  I  started  on 
my  reference. 


TRACK  SURVEYING. 


Mr.  Stewart: — I  can  give  an  account  of  a  little  track  survey- 
ing, (if  by  that  term  is  understood  an  approximate  survey  of  a 
route),  that  I  undertook  a  few  years  ago.     I  was  going  to  spend 
my  vacation  in  the  Rocky  Mountains;  and  we  intended  to  start 
from  a  point  of  the  C.P.R.  just  in  the  eastern  outskirts  of  the 
Rockies,  and,  following  the  trend  of  the  mountains,  keep  among 
them  or  in  their  outskirts,  nearly  up  to  the  source  of  the  Atha- 
basca River.     It  struck  me,  before   leaving,  that  it    would    be 
rather  interesting,  as  most  of  the  country  was  almost  unknown,  if 
I  could  bring-  home  some  results  that  would  enable  me  to  make 
a  map  of  our  route.     I  looked  through  all  the  different  works  on 
surveying  that  came  within  my  reach  but  I  could  find  no  infor- 
mation as  to  how  such  surveys  were  generally  carried  out;  so  I 
decided  to  make  a  traverse  of  the  route,  using  a  prismatic  compass 
to  give  the  direction  and  a  pedometer  to    give  the    distance.     I 
knew  of  course  that  the  pedometer  worn  in  the  pocket  and  car- 
ried as  one  walked  along,  going  up  and  down  the  hills  and  over 
swamps  and  wading  streams  and  so  on,  would  give  an  indica- 
tion of  distance  that  would  very  far  exceed  the  straight  line  dis- 
tance between  any  two  points;  so  I  assumed  that  the  distance 
given  by  the  pedometer    between  two  points    bore    a  constant 
ratio  to  the    straight  line  distance;    and  on  that    assumption    I 
made  my      survey.     Then,  wherever  possible,   once   or  twice  a 
week,  I  observed  for  latitude;  I  had  with  me  a  good  marine  sex- 
tant,   reading    to    ten    seconds,    and    an    artificial    horizon.       I 
observed  also  for  time,  although  the  watch  I  had  with  me  was 
not  a  very  reliable  one,  but  I  wanted  to  compare  the  determina- 
tion of  longitude  given  by  the  watch  with  the  determination  by 
dead  reckoning  aftenvards.     On  my  return  I  set  to  work  to  make 
a  map  from  my  notes  and  observations.     I  fixed  the  geographical 
position    of    the  starting  point    from    one    of    the     Geological 
Survey  maps — it  was  a  point  near  the  C.P.R.,  which  was  pretty 
well  determined,  so  I  had  no  difficulty  in  fixing  its  position  geo- 
graphically, fairly  closely.  I  then  drew  on  a  scale  of  five  miles  to 
the  inch,  the  meridians  and  parallels  of  latitude  within  the  region 
which  we  had  explored.     Then,  with  reference  to  these  meridians 
and  parallels  I  located  the  position  of  the  starting  point.     From 
thence  I  plotted  my  traverse,  correcting  my  compass  readings 
for  variation;  and  reducing  my  pedometer  distance  from  point  to 
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point  by  about  a  third,  so  as  to  approximate  to  the  straight  Hne 
distance  between  points  at  which  bearings  were  taken.  1  plotted 
the  traverse  then  from  the  starting  point  to  where  my  first  lat- 
itude observation  was  taken.  I  found  the  position  of  this  point 
with  reference  to  the  nearest  parallel  to  be  a  little  too  far  north, 
on  comparing  it  with  the  observation  for  latitude.  Then  assum- 
ing that  the  pedometer  distance  between  two  points  bore  a  con- 
stant ratio  to  the  straight  line  distance,  the  direction  of  a  line 
joining  the  terminal  points  of  an  extended  traverse  would  be  cor- 
rect; so  I  joined  the  point  determined  by  dead  reckoning  at 
where  the  first  latitude  observation  was  taken  w^ith  the  starting 
point,  and  then  at  the  point  in  which  that  line  intersected  the 
parallel  drawn  through  the  latitude  observed.  I  located  the 
point;  and  then  I  squeezed  the  whole  traverse  in  and  made  it  fit 
between  those  two  points.  The  plotting  of  the  traverse  line  on 
the  map  was  carried  on  in  the  same  way  to  where  the  next  lat- 
itude observation  was  taken,  and  that  point  was  located,  in  the 
same  way,  as  just  described.  In  this  way  I  plotted  the  whole 
route. 

I  afterwards  plotted  the  topography,  sketched  in  the  moun- 
tain ranges  and  streams,  and  so  on,  with  reference  to  the  traverse 
line.  I  have  reason  to  believe  the  work  was  fairly  correct.  Our 
route  lay  in  a  north-westerly  direction,  so  that  it  was  the  best 
direction  for  surveying  in  that  way.  I  was  able  to  compare  the 
position  of  a  certain  sketch  of  the  Athabaska  River:  determined 
from  my  survey,  with  its  position  as  determined  by  Captain  Pul- 
liser  about  thirty  years  previously.  He  explored  from  another 
direction;  he  went  from  Edmonton,  and  crossed  the  Athabaska, 
working  up  to  the  Jasper  House,  and  carrying  on  his  explora- 
tions from  there  to  near  where  w-e  left  oft.  He  spent  several 
months,  I  believe,  at  the  Jasper  House,  and  made  a  number  of 
determinations  by  lunar  distances  of  the  longitude  of  that  place. 
From  the  Jasper  House,  in  going  up-stream  along  the  Athabaska, 
you  are  going  nearly  south,  so  that  the  longitude  of  the  point 
where  we  ended  our  explorations  is  about  the  same  as  that  of  the 
Jasper  House;  and  comparing  the  position  of  this  stretch  of  the 
Athabaska  River  with  its  position  as  given  by  Pulliser.  they  agree 
within  a  fraction  of  a  mile;  and  as  my  determination  was  made 
altot'^ether  by  dead  reckoning,  merely  correcting  a  traverse  line 
by  latitude  observations,  it  is  a  very  good  check  on  the  accuracy 
of  the  whole  survey.  I  think  this  is  the  best  method  to  follow 
in  making  a  track  survey.     The  great  difficultv  of  course  in  mak- 
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ing  such  a  survey  is  to  ^et  a  reliable  determination  of  dis- 
tance; but  if  some  method  is  used  that  will  give  a  determination 
of  distance  that  will  bear  something  like  a  constant  ratio  to  the 
true  distance  I  think  you  can,  by  correcting  your  work  by  fre- 
quent latitude  observations,  make  a  survey  of  a  con- 
siderable portion  of  country  from  which  a  good  map  can  be  con- 
structed. The  map  that  I  made  from  about  two  months'  work 
covered  a  piece  of  country  about  300  miles  long  by  50  or  75  wide; 
the  survey  was  made  single-handed  and  I  think  was  fairly 
accurate. 

Mr.  Tyrrell: — What  method  did  you  adopt  in  determining 
the  variation  ? 

Mr.  Stewart: — The  method  I  frequently  adopted  was,  after 
observing  for  time,  to  take  a  number  of  compass  bearings  of  the 
limb  of  the  sun,  noting  the  time,  and  then  afterwards  comparing 
the  true  bearing  of  the  sun's  limb  from  its  declination  at  the 
time,  its  hour  angle,  and  the  known  latitude.  Having  found  the 
true  bearing  in  that  way,  a  comparison  of  the  compass-bearing 
gave  the  variation. 

Mr.  McDowall: — Suppose  the  country  in  one  place  was  very 
level  would  it  bear  the  same  reduction  of  distance  ? 

Mr.  Stewart: — It  would  not,  strictly  speaking;  but  in  the 
long  run  errors  would  tend  to  compensate  one  another. 

Mr.  H.  H.  Gibson: — How  closely  can  you  determine  latitude 
with  a  sextant  ? 

Mr.  Stewart: — Comparing  my  different  latitude  determina- 
tions. I  think  with  a  marine  sextant  like  mine,  with  an  artificial 
horizon,  you  can  get  latitude  within  ten  seconds,  by  making  a 
number  of  determinations  by  circum-meridian  aUitudes.  and  tak- 
ing the  mean,  assuming  there  is  no  eccentric  error  in  your  sex- 
tant. There  might  be  a  large  eccentric  error  which  should  be 
determined. 

President  Ross: — You  said  you  did  the  work  single-handed. 
I  suppose  you  had  assistance  to  carry  your  outfit.  I  presume 
you  speak  of  the  instrumental  work  when  you  say  that. 

Mr.  Stewart: — Yes.  Our  party  consisted  of  three  besides 
myself,  and  then  we  had  a  couple  of  Indian  guides  and  packers. 
1  meant  as  far  as  the  instrumental  part  of  the  work  was 
-concerned. 
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LOCAL  DEFLECTION  OF  THE  PLUMB  LINE. 

BY  OTTO   J.    KLOTZ. 

In  the  present  short  paper  it  is  only  intended  to  lay  before 
the  Society  certain  data  of  the  deflection  of  the  plumb  line  as 
found  by  latitude  observations  and  azimuth  surveys  along  the 
International  Boundary,  49th  parallel,  from  the  Lake  of  the 
Woods  to  the  Pacific  Ocean.  Those  westward,  as  far  as  the 
Rocky  Mountains,  were  published  years  ago  in  the  United  States 
Report  of  the  Northern  Boundary  Survey,  but  those  of  British 
Columbia  have,  to  my  knowledge,  never  been  published.  The 
•effect  of  deflection  of  the  plumb  line  on  longitude  and  azimuth 
observ'ations  is  not  considered  in  the  present  paper. 

Deflection  of  the  plumb  line  may  be  defined  as  the  deviation 
of  the  vertical  at  any  point  from  the  normal  at  that  point  to  the 
surface  of  an  assumed  figure  of  the  earth.  In  dealing  with  the 
earth,  we  must  assume  its  shape  to  be  of  some  definite  geometri- 
cal form  and  of  certain  dimensions,  for  only  then  can  observa- 
tions, at  different  points  thereon,  be  correlated  and  adjusted.  The 
best  assumed  form  (Clarke's  1880  spheroid  at  present),  however, 
•differs  at  places  widely  from  the  actual  form  or  geoid.  To  illustrate, 
if  the  continents  were  traversed  by  narrow  canals,  communicat- 
ing with  the  ocean,  their  surface,  although  level,  wonkl  be  wavy 
or  undulating,  and  would  be  in  some  places  above,  in  other  places 
below  the  surface  of  the  spheroid  or  ellipsoid  of  revolution,  the 
divergence  of  the  two  surfaces  being  probably  confined  to  a  few 
hundred  feet. 

The  position  assumed  by  the  plumb  line,  is  due  to  the  law  of 
gravitation,  that  is,  it  is  the  integrated  result  of  the  attraction  of 
the  individual  particles,  composing  the  mass  of  the  earth,  and 
Tience  the  position  is  afTected  by  the  relative  distribution  of  them. 
We  may,  therefore,  say  that  the  unsymmetrical  distribution  of 
the  particles,  whether  on  the  surface,  as  mountains,  etc.,  or  in 
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the  thin  crust,  is  the  cause  of  the  deflection  of  the  plumb  line 
from  its  theoretical  position.  The  ablest  mathematicians  have 
been  engaged,  ever  since  the  era  of  precise  measurement,  upon 
this  difficult  question  of  the  form  and  dimensions  of  the  sea  level, 
surface. 

In  some  instances  we  are  quite  prepared  to  find  local  de- 
flections of  the  plumb  line,  for  example,  when  observations  are 
taken  on  the  plains  at  a  point  near  a  more  or  less  isolated  up- 
heaval, as  the  Three  Buttes  or  Sweet  Grass  Hills  in  Montana,, 
just  south  of  the  International  Boiuidary.  These  hills,  as  we 
shall  see  later,  pulled  the  49th  parallel  out  of  its  theoretical  posi- 
tion about  800  feet.  On  the  other  hand,  large  deflections  show 
themselves  without  any  visible  reason  or  cause  as  evolves  from 
numerous  observations  and  their  geodetic  connection.  A  re- 
markable instance  is  that  of  the  comparatively  plain  area  sur- 
rounding Moscow,  which  I  visited  recently,  where,  on  the  mar- 
gins of  an  eighteen  mile  east  and  west  zone,  large  deflections 
of  opposite  signs  were  found.  From  this  it  must  be  concluded 
that  there  exists  beneath  the  surface  a  cavity  or  at  least  matter 
of  small  density. 

It  is  evident,  therefore,  that  the  observations  alone,  at  any 
particular  point,  are  not  conclusive  for  fixing  its  geographical 
position  upon  the  surface  of  the  earth,  but  that  numerous 
astronomically  determined  points  must  be  connected  linearly  by 
triangulation.  and  from  their  inter-accordance,  or  discordance, 
the  most  probable  values  determined,  based  upon  an 
assutned  figure  of  the  earth. 

In  our  own  city  here  (Ottawa),  there  appears,  due  to  the 
topographical  configuration,  to  be  a  deflection  of  the  plumb 
line;  for,  the  latitude  determinations  made  by  me  at  the  observ- 
atory on  the  summit  of  the  escarpment,  compared  with  those 
made  some  years  ago  by  Mr.  Lindsay  Russell  on  the  opposite 
.side  of  the  river,  show  a  discrepancy  of  about  a  second  of  arc, 
equal  to  about  a  hundred  feet,  a  quantity  greater  than  the  error 
of  observation.  However,  a  more  or  less  extended  hypsometric 
survey  would  1  e  necessary  for  a  plausible  a  in-lnri  conclusion 
with  reference  to  the  probable  discordance  in  latitude  to  be 
expected  l)etween   two  stations. 

.Ml  observations  for  the  determinations  of  positions  upon  the 
earth  depend  upon  the  direction  of  the  vertical.  Latitude  and 
longitude  observations,  the  surveyors'  and  engineers'  operations, 
all  have  their  zero  of  reckoning  in  the  centre  of  the  level  bubl)le. 
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and  any  displacement  of  the  latter,  which  is  equivalent  to  the 
displacement  of  the  plumb  line,  affects  the  results,  and  will  show 
discordances  when  widely  separated  observations  are  geodeti- 
cally  connected. 

It  may  be  stated  that  a  delicate  level  used  for  latitude  work, 
reading  to  a  second  of  arc.  has  usually  a  radius  of  about  1.700 
feet,  or  nearly  a  third  of  a  mile,  for  the  curve  ground  on  its  inner 
upper  surface. 

To  digress   for  a   moment. 

Boundary  lines  may  be  divided  into  three  classes:  those 
representing  a  social  unity,  those  representing  a  physical  unity, 
and  those  representing  a  political  unity.  Those  of  the  first  find 
the  largest  number  of  representatives  in  the  older  settled  coun- 
tries, for  the  primal  concept  of  boundary  was  to  conserve  the 
social  unity.  It  was  not  to  define  territorial  extent  as  much 
as  to  define  or  assert  the  domain  of  a  like  people;  like  by  lang- 
uage, race,  or  religion  or  other  affiliation.  Such  boundaries  are, 
as  a  rule,  very  irregular  and  difficult  to  describe.  When  ihe 
social  organism  reached  that  development  that  written  treaties 
became  necessary  between  adjoining  peoples,  the  description  of 
the  separating  boundary  was  made  from  the  boundary  de  facto, 
and  the  boundary  not  laid  down  from  the  description. 

The  second  class  we  may  consider  an  expansion  of  the  first, 
resulting  from  conquest,  whereby  a  physical  as  well  as  a  social 
unity  was  to  be  preserved.  Of  the  physical  boundaries — 
mountains,  rivers  and  lakes — to  serve  the  purpose  of  barriers, 
by  mountains,  that  end  is  undoubtedly  best  attained.  Europe 
furnishes  a  number  of  examples  of  this. 

The  third  class,  which  we  may  call  the  astronomic  boundary, 
is  a  development  of  recent  times,  and  applies  invariably  to  areas 
practically  unsettled,  unsurveyed  and  little  known.  Such  can  be 
laid  down  on  paper,  or  described  in  treaties  without  scarcely  any 
knowledge   of  the   country  whatsoever. 

While  Europe  furnishes  the  most  examples  of  the  first, 
America  does  so  of  the  last.  Many  of  the  State  boundaries  of 
the  United  States  are  astronomic  lines,  either  meridians,  par- 
allels, or  lines  of  definite  azimuth.  Similarly  with  the  subdivi- 
sion of  Australia  and  recent  boundaries  in  Africa.  Astronomic 
boundaries  may  generally  be  taken  as  an  index  of  the  ignorance 
existing  cf  the  country  or  area  involved  and  its  resources. 

Boundaries  under  the  first  division  are  difficult  for  definition 
or  restoration  when   such   is  necessary.     Those   of  the   second. 


88  ASSOCIATION    6Y    ONTARIO    LAND    SURVEYORS. 

always  dependent  upon  water,  are  generally  self-evident,  while 
those  of  the  third  are  comparatively  easy  of  determination. 

There  are  instances  of  a  fourth  .class  of  boundaries— where 
the  position  of  it  is  dependent  upon  the  position  of  a  physical 
feature— e.g.,  that  it  be  at  or  within  a  ^iven  distance  from  a 
river  or  the  sea. 

A  notable  case  of  the  last  is  that  of  soCth-eastern  Alaska, 
as  described  in  Article  4  of  the  Convention  ^^  February  28, 
1825.  Such  boundaries  are  exceedingly  difficult  tO  lay  down  on 
the  ground,  requiring,  too  beforehand  laborious  ipathematical 
calculations.  The  Railway  Belt  of  British  Columbia,  .extending 
twenty  miles  on  each  side  of  the  Canadian  Pacific  Raihv'ay)  gave 
the  writer  an   example  of  such  computation. 

A  river,  and  least  of  all  a  large  river,  a  commercial  artery, 
forms  an  undesirable  international  boundary.  The  very  fiature 
thereof  makes  it  a  route  of  travel,  and  hence  of  settlemer^t  on 
its  banks,  which,  if  in  possession  of  two  countries,  is  almost  ^^^^ 
to  lead  to  trouble.  Hence  w^e  find  few  or  no  large  rivers  fc^'^i'*" 
ing  such  boundaries,  although  our  own  St.  Lawrence  does  i(?^  '^ 
short  distance  separate  us  from  our  southern  neighbor.  A  su*,^"^" 
mit  or  watershed  boundary  is  pretty  satisfactory,  if  restricted  {^ 
mountains,  but  when  applied  to  plains  or  undulating  country,  i'^ 
fraught  with  difficulties.  The  difficultv  consists  in  establishing? 
the  line  of  watershed,  as  was  presented  in  the  Maine-Xew  Bruns" 
wick  controversy  early  in  the  century. 

Of  the  several  classes  of  boundaries  spoken  of.  none  is  as 
immutable  as  the  astronomic  one.  Of  the  first,  the  original 
monuments  and  records  may  disappear,  and  personal  evidence  be 
wanting.  Of  the  second  or  physical  boundary,  time  may  bring 
al)Out  changes  quite  as  marked  and  cause  the  line  to  move  there- 
with. As  a  well-known  instance,  the  Mississippi  may  be  cited. 
In  a  recent  report  of  the  "  Idaho  and  Montana  Boundary  Line  " 
we  have  another  illustration.  It  is  stated  that  "from  a  geologi- 
cal standpoint,  but  hardly  from  a  practical  one,  however,  there  is 
another  reason  why  monuments  should  not  be  placed  on  the 
summit  of  the  Bitter  Root  range,  as  marking  the  boundary  line 
between  Idaho  and  Montana.  There  is  abundant  evidence  that 
the  summit  is  what  is  known  as  a  retreating  or  miLTating  di\-i(le; 
in  other  words,  the  waters  tributary  to  the  Bitter  Root  River  in 
Montana  are  continually  capturing  bv  erosion  tho.se  of  the 
Clearwater  River  in  Idaho,  so  that  the  divide  is  slowlv  being 
shifted  to  the  westward,  thus  adding  to  the  territory  of  Montana 
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and  diminishing  that  of  Idaho.  The  existing  divide  is  uniformly 
from  six  to  eight  miles  from  the  irregular  line  representing  the 
original  divide,  if  the  latter  may  be  accepted  as  having  passed 
through  the  highest  points  of  the  range,  which  seems  probable." 

When  a  boundary  is  defined  by  a  parallel  of  latitude,  the 
question  invariably  arises,  in  the  demarcation  of  it,  whether  the 
astronomic  or  mean  parallel  is  to  be  adopted.  The  astronomic 
parallel  is  that  line  on  the  surface  of  the  earth  on  which  direct 
observations  for  latitude  give  the  same  elevation  of  the  pole; 
geometrically,  for  the  spheroid  or  ellipsoid  of  revolution,  it  is  the 
intersection  of  the  cone,  having  its  apex  in  the  minor  axis  of  the 
earth  and  making  an  angle  therewith  equal  to  the  complement 
of  the  latitude,  with  the  surface  of  the  earth.  Principally  owing 
to  the  local  deflection  of  the  plumb  line,  points  astronomically 
determined  in  latitude  will  not  "  close,"'  that  is,  the  line  pro- 
jected or  run  from  one  station  as  a  parallel  will  not  meet  the 
next  point  or  astronomic  station. 

That  line  with  reference  to  which  the  sum  of  the  discrep- 
ancies north  is  equal  to  the  sum  of  those  south  is  the  mean 
parallel. 

However,  as  the  latter  can  only  be  determined  after  the 
location  and  connection  of  the  astronomic  points,  entailing  re- 
vision of  the  whole  work,  and  besides  the  difificulty  of  re-estab- 
lishing points  on  the  mean  parallel  in  case  of  loss  or  disappear- 
ance of  monuments  and  marks,  it  has  generally  been  decided  to 
adhere  to  the  simpler  and  more  readily  established  astronomic 
parallel.  All  such  parallels  traced  upon  the  earth  are  irregular 
curves. 

The  International  Boundary  Line,  between  the  Lake  of  the 
Woods  and  the  Rocky  (Stony)  Mountains  is  defined  in  the 
second  article  of  the  Convention  of  1818  as  being  the  parallel  of 
49  degrees  north  latitude.  The  immediate  cause  of  the  delimin- 
ation  of  the  boundary  was  the  discovery  that  the  fort  of  the 
Hudson's  Bay  Company  at  Pembina  was  nearly  a  mile  within 
United   States   territory. 

The  field  work  was  beeun  in  September,  1872,  and  finished 
in  the  same  month  two  years  later,  while  the  proceedings  of  the 
joint  commission  were  brought  to  a  conclusion  May  29,   1876. 

On  this  line  of  860  miles,  40  astronomic  stations  were  estab- 
lished, and  388  monuments  erected. 

After  due  consideration,  the  commissioners  agreed  upon  the 
astronomic  parallel.     The  recommendation  for  this,  by  the  chief 
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astronomers  of  the  commission,  was  based  on  the  following- 
grounds:  "  1st  That  the  portion  of  the  parallel  of  49°  included 
within  the  operations  of  the  commission,  being  only  about  one- 
twentieth  of  the  entire  circle  of  latitude,  was  not  sufficient  to  fix, 
with  any  mathematical  accuracy,  the  true  position  of  the  mean 
line  of  49^,  and  that,  therefore,  if  such  $  parallel  were  described, 
depending  on  the  mean  of  the  astronomic  stations,  no  known 
point  of  the  boundary  would  be  in  latitude  49°;  2nd  That  as  the 
amplitude  of  the  arcs,  included  between  the  mean  and  the  as- 
tronomical parallels,  would  in  many  cases  be  very  considerable, 
grave  errors  and  complications  might  arise  in  the  subsequent  re- 
survey  of  any  lost  portion  of  the  Imundary;  3rd  That  the  defi- 
nition of  a  mean  line  would  involve  a  re-adjustment  of  the  whole 
boundary,  after  the  first  careful  survey  should  have  1:>een  com- 
pleted, and  consequently  a  very  considerable  increase  of  expense 
without  any  practical  benefit  accruing;  4th  That  for  every  pur- 
pose except  that  of  geodetic  computation,  a  parallel  of  points  de- 
termined astronomically  (instrumental  errors  aside),  is  a  true  par- 
allel of  latitude,  and  therefore,  fulfils  the  stipulations  of  the 
treaty    under  which    the   joint   commission    was   organized." 

Accordingly,  astronomic  positions  were  determined  at  ap- 
proximate intervals  of  twenty  miles.  These  stations  were  con- 
nected by  tracing  upon  the  ground  tangents  to  the  prime  ver- 
tical circles  at  each  successive  point.  From  these  tangents, 
checked  and  corrected  for  errors  of  azimuth,  the  calculated  off- 
sets to  the  small  circle  of  latitude  were  measured  at  convenient 
intervals,  varying  from  one  to  three  miles.  From  the  last  men- 
tioned offset  the  relative  station  error  (deflection  of  plumb  line) 
was  found  and  distributed  between  the  two  stations  in  the  ratio 
of  the  distances  where  offsets  were  taken.  From  this  method  it 
results  that  the  boundary  line,  as  actually  traced,  is  an  irregular 
curve,  affected  at  each  astronomical  point  by  instrumental  errors 
and  by  the  local  deflection  of  the  plumb  line,  making  the  closest 
probable  approximation,  at  every  point,  to  a  true  astronomical 
parallel. 

Of  the  forty  astronomical  stations  on  the  49th  parallel,  four 
were  observed  jointly,  seventeen  by  the  United  States  astrono- 
mer and  nineteen  by  the  British.  The  mean  of  the  probable 
errors  of  the  British  stations  was  -^- ".088  and  of  the  United 
States  ±".059.  The  nvcrage  of  the  probable  errors  is  then  a 
little  over  seven  feet. 

The  greatest  difference  of  station  errors  is  i,v"89  <^r  T.407 
feet,  being  in  a  distance  of  977-10  miles,  between  the  Cypress 


PAPERS     READ LOCAL     DEFLECTION     OF     PLUMB    LINE.  9I 

Hills  to  the  north  of  the  boundary,  and  the  Three  Buttes  or 
Sweet  Grass  Hills  near,  and  to  the  south  of  the  49th  parallel. 
The  station  error  of  the  former  is  +  5. "94,  of  the  latter  — 7-"95, 
that  is,  the  Three  Buttes  pulled  the  49th  parallel  805  feet  south, 
and  the  Cypress  Hills  602  feet  north  of  the  mean  parallel.  The 
greatest  discrepancy  between  adjacent  stations,  about  twenty 
miles  apart,  is  7. "28  or  738  feet,  near  the  Three  Buttes.  From 
Lake  of  the  Woods,  w^estward,  into  the  valley  of  the  Red  River, 
the  station  errors  increase,  and  for  a  reason,  which  from  our  lack 
of  knowledgie  of  the  underlying  strata,  must  be  conjectural.  The 
escarpment  of  the  Pembina  Mountains  (elevation  would  be  a 
more  appropriate  term,  height  1,695  feet),  naturally  draws  the 
vertical  southward,  continuing  to  do  so  until  the  Turtle  Moun- 
tains (of  moderate  elevation,  2,550  feet)  are  reached,  which,  too, 
deflect  to  the  south.  After  entering  the  Coteau  of  the  Missouri 
we  pass  along  the  southern  base  of  the  high  ridge  separating 
the  waters  flowing  into  the  Gulf  of  ]\Iexico.  from  those  flow- 
ing into  Hudson's  Bay,  and  find,  naturally,  a  deflection  to  the 
north,  increasing  to  a  maximum,  south  of  the  Cypress  Hills 
(3,800  feet).  Here  the  enormous  intrusive  masses  of  the  Three 
Buttes,  produce  a  violent  disturbing  effect,  drawing  the  astro- 
nomical parallel  to  the  south,  at  an  average  rate  of  14  feet  to 
a  mile,  for  a  distance  of  about  one  hundred  miles.  \\''hen  we 
actually  enter  the  tumultuous  Rocky  Mountains,  with  all  their 
varied  conditions  of  compositions,  of  faults  and  dykes,  and  our 
lack  of  hypsometric  maps,  we  are  unable  to  even  make  a  plaus- 
ible estimate  in  which  direction  the  local  deflection  is  to  be 
expected.  Even  the  relative  deflection  between  adjacent  stations 
remains  unknown  in  most  cases  on  account  of  the  great  diffi- 
culty in  connecting  them  geodetically. 

As  a  very  remarkable  example  of  the  deflection  of  the  plumb 
line  may  be  mentioned,  the  one  on  the  arc  of  the  meridian  be- 
tween Andrate  and  Mondivi,  in  northern  Italy,  where  in  a  dis- 
tance of  a  little  over  seventy-seven  miles,  a  dift'erence  of  nearly 
forty-one  seconds  was  found,  that  is  to  say,  the  difference  in 
the  distance  between  these  two  terminal  points  determined  by 
direct  astronomic  observation,  and  also  linearly  by  triangulation 
was  found  to  be  about  4-10  of  a  mile.  How  much  of  this 
quantity  is  attributable  to  each  place  for  local  deflection,  and 
again,  how^  much  is  due  to  relief  or  topography,  and  how  much 
to  the  unequal  distribution  of  masses  beneath  the  surface  of 
the  earth,  is  not  known. 
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It  is  evident  that  observations  at  two  places  which  are  also 
geodetically  connected,  can  only  g^ive  the  relative  deflection  of 
the  plumb  line. 

For  the  boinidary  between  the  Lake  of  the  Woods  to  the 
summit  of  the  Rocky  Mountains,  the  Commissioners  agreed 
that  the  line  joining  any  two  adjacent  monuments  shall  be  an 
arc  of  the  parallel.  This  was  to  apply,  too,  in  the  case  of  restor- 
ing any  monument  wliose  position  was  lost.  This  agreement 
differs  from  that  of  the  boundary  commissioners,  who  had 
charge,  some  seventeen  years  previously,  of  defining  the  Ijoun- 
dary  from  the  Gulf  of  Georgia  to  the  summit  of  the  Rocky 
Mountains.  They  agreed  that  the  connecting  line  between 
monuments  shall  be  a  straight  or  direct  line,  i.e.,  an  arc  of  a 
great  circle. 

The  international  boundary  commission  appointed  to  define 
the  boundary  under  the  first  article  of  the  Treaty  of  June  15. 
1846  (the  present  southern  boundary  of  British  Columbia),  was 
organized  in  1858  (first  meeting  August  13th),  and  in  the  sum- 
mer of  the  same  year  began  field  work  at  the  western  terminus 
of  the  boundary.  The  observations  and  surveys  were  carried 
eastward  under  great  difficulties,  owing  to  the  heavy  forest  and 
mountainous  character  of  much  of  the  country.  Early  in  1862 
the  field  work  was  completed  and  the  preparation  of  the  maps 
begun,  which  were,  however,  not  completed  and  jointly  signed 
by  the  commissioners  till  7th  May,  1869.  A  report  was  never 
published. 

Between  the  extreme  east  and  west  points,  upon  the  water- 
shed of  the  Rocky  Mountains,  and  the  eastern  shore  of  the 
channel  which  separates  the  continent  of  North  America  from 
Vancouver  Island  in  west  longitude  114°  03'  34"  and  123°  3' 
53"  respectively,  the  exact  length  of  the  boundary  line  upon 
the  49th  parallel  of  north  latitude  is  4094-10  miles.  The  posi- 
tion of  the  parallel  was  determined  l)v  2P^  astronomical  stations, 
II  of  which  were  established  by  the  British  Commission.  14  by 
the  American  Commission,  and  3  were  observed  bv  both.  An- 
other station  was  fi.xed  by  the  British  Commission  at  Schweltza 
Lake, but  it  was  at  the  time  rejected  on  account  of  the  appar- 
ently large  deflection  of  the  plumb  line,  though  the  after  experi- 
ence of  the  most  accurate  instrumental  observations  in  that 
motmtainous  country,  led  to  the  conclusion  that  the  result  at 
Schweltza  was  quite  as  trustworthy  as  any  of  the  others.  It 
\<^.  however,  not   inchuled  in   the  final  determinations. 
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At  the  first  meeting  of  the  Commissioners  at  Semiahmoo, 
August  13,  1858,  it  was  concluded,  after  discussing  plans  for 
determining  and  marking  the  line  as  far  as  the  Cascade  Moun- 
tains, to  be  inexpedient  at  that  time,  in  consequence  of  the  great 
expense,  consumption  of  time,  and  the  impracticable  nature  of 
the  country,  to  mark  the  whole  boundary  by  cutting  a  track 
through  the  dense  forest.  It  was  therefore  agreed  to  ascertain 
points  on  the  line  by  the  determination  of  astronomical  points  at 
convenient  intervals  on  or  near  the  boundary;  and  to  mark  such 
astronomical  stations  or  points  fixed  on  the  parallel  forming  the 
boundary,  by  cutting  a  track  of  not  less  than  20  feet  in  width  on 
each  side  for  a  distance  cf  half  a  mile  or  more,  according  to 
circumstance.  Further,  that  the  boundary,  be  determined  and 
similarly  marked  where  it  crosses  streams  of  any  size,  permanent 
trails,  or  any  striking  natural  features  of  the  country.  In  the 
vicinity  of  settlements,  the  line  I0  be  cut  a  greater  distance. 
Bessel's  value  of  the  figure  of  the  earth  was  adopted. 

From  the  two  points  on  the  parallel,  dependent  respectively, 
on  the  Sumass  and  Schweltza  astronomical  stations,  cuttings 
were  made  to  connect  the  points.  When  the  cuttings  met,  there 
was  found  to  be  a  discrepancy  of  8".  say  about  810  feet;  they 
were,  however,  connected,  though  the  line  thus  denned  is  ob- 
viously not  strictly  the  boundary  of  the  treaty.  The  distance 
is  about  9^4  miles.  This  relative  deflection  of  the  plumb  line, 
8",  in  so  short  a  distance,  is  the  largest  on  the  whole  49th  par- 
allel, from  the  Lake  of  the  Woods  to  the  Pacific.  When  the 
cuttings  on  the  parallel  from  Sumass  and  the  British  station  at 
Semiahmoo  met.  there  was  a  discrepancy  of  114  feet  in  the  20 
miles,  and  between  the  United  States  astronomical  station  at  the 
east  shore  of  Semiahmoo  Bay,  and  the  British  one  five  miles 
east  thereof,  a  discrepancv  on  the  parallel  of  nearly  nine  feet  was 
found,   an  error  quite   within   the  error  of  observation. 

The  onlv  other  cutting  on  the  whole  boundary  line  west  of 
the  Rocky  Mountains,  connecting  adiacent  astronomic  stations 
is  between  the  Similkameen  and  the  Columbia  rivers,  a  distance 
of  96  miles.  The  stations  there  in  order  eastward  are:  Simil- 
kameen (U.S.);  Lake  Osoyoos  (Br.);  ist  Crossing  Newhoila- 
pitkw  (U.S.);  2nd  Crossing  Inshwointum  (Br.);  3rd  Crossing 
Statapoosten  (U.S.);  and  en  the  Columbia  (Br.  and  U.S.). 
From  the  point  on  the  parallel  at  Lake  Osoyoos.  a  line  was  run 
east  and  west  30>^  miles,  connecting  with  similar  points  at 
Similkameen   and  at  the   ist  Crossing.     The  line  was  found  to 
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Strike  509  feet  north  of  the  former  point  and  north  of  the  latter 
364  feet,  showing  a  marked  deflection  of  the  plumb  line.  When, 
similarly,  an  east  and  west  line  was  run  from  a  point  on  the 
parallel  at  Inshwointum,  it  was  found  to  be  south  300  feet  of 
the  point  on  the  parallel  at  the  ist  crossing,  and  180  feet  north 
of  the  point  at  Statapoosten. 

This  shows,  therefore,  a  discrepancy  between  the  latitude  of 
Lake  Osoyoos  (Br.)  and  Statapoosten  (U.S.)  of  844  feet,  due  to 
local  attraction  or  difference  of  local  attraction.  After  verifying 
the  accuracy  of  the  latitude  observations,  it  was  decided  to  adopt 
the  mean  parallel,  based  on  the  differences  found,  between  Simil- 
kameen  and  Statapoosten — a  distance  of  71  miles.  This  is  the 
only  part  of  the  whole  boundary  line  between  the  Lake  of  the 
Woods  and  the  gulf  of  Georgia,  where  a  mean  parallel  has  been 
adopted  for  the  boundary,  instead  of  the  astronomic  parallel. 
These  seventy-one  miles  were  re-cut  on  the  mean  parallel. 
From  the  extremity  of  the  mean  parallel  at  Statapoosten,  an  east 
line  was  run  to  the  Columbia,  where  a  difference  of  212  feet  was 
found  between  the  mean  of  the  British  and  United  States  lati- 
tude determinations  there  and  the  mean  parallel.  The  line  (for 
final  boundary)  was  thereupon  deflected  from  Statapoosten  so 
as  to  strike  the  above  mean  Columbia  position  of  the  49th 
parallel. 

Tlie  actual  definition  of  the  boundary  is  as  follows:  Its 
western  extremity  is  marked  by  a  substantial  granite  obelisk  in 
longitude  123°  03'  53",  west,  standing  upon  a  steep  cliff  on 
the  western  face  of  the  promontory  of  Point  Roberts,  about  160 
feet  above  the  sea.  For  44.8  miles  eastward  there  are  42  iron 
pillars  placed  at  suitable  points  on  the  boundary.  One  pillar 
stands  on  the  eastern  face  of  Point  Roberts.  2  miles  704  yards 
from  the  obelisk,  and  there  are  two  intermediate  pillars  in  the 
interval  at  average  distances  apart  of  somewhat  more  than  14 
mile.  A  pillar  on  the  west  shore  of  Semiahmoo  Bay  is  12  miles 
1.777  yards  from  that  on  Point  Roberts  on  the  opposite  side  of 
the  bay;  and  thence  is  29)4  miles  to  the  easternmost  pillar,  the 
average  distance  apart  is  about  1.380  yards,  varying  between 
1  mile  1,24^  yards  and  198  yards  on  the  opposite  bank  of  the 
Sumass  River.  These  pillars  all  stand  in  a  continuous  cutting 
thrr)ugh  the  forest  or  in  intervening  patches  of  swamp  and 
prairie.  From  the  easternmost  iron  pillar,  to  the  right  or  west 
bank  of  the  .Similkameen  river  is  107.9  miles,  the  boundary 
is  defined  in  the  vicinity  of  9  astronomical  stations  by  19  cairns 
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or  pyramids  built  of  dry  stones,  and  one  bench  mark  cut  on 
the  face  of  a  rock  at  Ensakwatch;  and  at  several  stations  short 
vistas  were  also  cut  in  the  forest,  between  the  cairns.  This 
wide  interval  comprises  the  rugged  and  inhospitable  region 
of  the  Cascade  Mountains.  One  of  the  widest  unmarked  in- 
tervals on  the  boundary  occurs  in  these  mountains,  between 
Pasayten  and  Naisnulch,  the  distance  between  the  marked 
points  being  2}^.^  miles.  From  a  cairn  at  the  foot  of  the  moun- 
tains on  the  west  side  of  the  Similkameen  river  to  the  east 
or  left  bank  of  the  Columbia,  the  boundary  for  95  miles  is 
well  and  continuously  marked  by  69  stone  cairns  and  one  mound 
of  earth,  and  by  forest  cutting  in  all  necessary  cases.  This  vvas 
the  most  favorable  portion  of  the  work,  part  of  the  line  pass- 
ing over  rolling  prairie  coimtry  interspersed  with  wood;  but 
very  considerable  portions  were  also  mountainous,  rugged  and 
heavily  timbered,  though  more  accessible  from  the  valley  of  the 
Newhoialpitkw  (Kettle)  river  than  were  the  Cascade  Mountains, 
Two  cairns  stand  within  129  yards  of  each  other  on  the  east  bank 
of  the  Columbia  (one  having  been  placed  by  each  Commission) 
and  the  average  distance  apart  of  the  remajnder  is  i  mile  679 
yards.  From  the  hill  tops  the  line  of  boundary  defined  by  cairns 
and  cuttings  can  be  traced  for  many  miles.  For  the  remain- 
ing 1 61. 8  m.iles  between  the  eastern  cairn  on  the  left  bank  of 
the  Columbia  river  and  the  terminal  point  on  the  watershed 
of  the  Rocky  Alountains  in  west  longitude  114°  03'  28",  the 
boundary  passes  over  successive  mountain  ranges  intersected 
only  by  the  valley  of  the  Kootenay  River  at  two  points  75^ 
miles  apart  and  by  the  adjacent  valleys  of  the  Flathead  river 
and  its  tributary  Kishenehu  creek.  This  portion  of  the  line  is 
marked  in  the  vicinity  of  9  astronomical  stations,  by  26  cairns 
and  one  bench  mark  cut  in  the  face  of  the  rock  at  the  Koote- 
nay Mountain  Station,  and  by  a  cairn  fixed  by  survey  on  the 
trail  between  Kootenay  west  and  Mooyie  statign;  and  the  usual 
forest  vistas  cut  at  the  usual  defined  points,  besides  longer  cuttings 
of  seven  and  ten  miles  at  the  eastern  crossing  of  the  Kootenay, 
and  between  the  Flathead  and  Kishenehu  rivers.  On  the  sum- 
mit of  the  Rocky  Mountains  the  monument  consists  of  a  pyra- 
mid of  dry  stones,  situate  on  a  narrow  saddle  with  precipitous 
sides  connecting  two  lofty  mountains,  serving  to  identify  the 
locality  between  the  Columbia  and  the  Rocky  ^Mountains,  ex- 
clusive of  the  Mooyie  trail  cairn,  and  the  intervals  between 
the  Kootenay  mountain  and  Kootenay  west  stations,  and 
Mooyie   and   Yahk   stations,   the   distance   between   the   conse- 
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cutivelv  marked  joints  at  ihe  several  astronomical  stations 
averages  about  13^  miles;  but  between  the  stations  named  they 
extend  to  25  and  24  miles  owing  to  the  inaccessible  nature  of 
the  intervening  country,  which  is  quite  as  bad  as  the  Cascade 
Mountains. 

As  already  stated,  the  Boundary  Commissioners  had  agreed 
to  understand  the  boundary  laid  out  by  them,  to  consist  of  a 
series  of  straight  lines  between  the  successively  marked  points, 
without  regard  to  the  distances  between  those  points  or  the 
curve  of  the  parallel  in  the  longer  intervals.  That  they  did  upon 
the  consideration  that  it  was  of  the  greatest  importance  that 
nothing  should  1  e  left  for  future  discussion  of  settlement,  and 
that  the  operations  should  be  final  and  conclusive.  It  may  be 
stated  that  opposite  the  centre  of  a  chord  of  25  miles  in  length, 
the  departure  from  the  49th  parallel  would  be  about  40  yards, 
and  of  12  miles,  9  yards.  Both  these  departures  are  probably 
far  smaller  than  the  deflection  of  the  plumb  line,  at  the  govern- 
ing astronomical  stations. 

We  have,  therefore,  in  the  actual  boundary  line  of  British 
Columbia,  a  deviation  from  the  49th  parallel,  as  given  in  the 
treaty  of  15th  June,  1846,  in  so  far,  that  the  straight  lines  re- 
place the  curve  of  the  parallel  between  all  the  stations,  and  fur- 
thermore, that  between  Similkameen  and  Statapoosten,  the 
mean  parallel  was  adopted  instead  of  the  astronomically  de- 
termed   points. 

We  have  followed  row  the  49th  parallel  for  1,270  miles, 
about  one-thirteenth  of  its  circumference,  and  it  has  disclosed  to 
us  some  of  its  vagaries  as  manifested  in  the  latitude  component 
of  the  deflection  of  the  plumb  line.  This  boundary  line  is  the 
longest  astronomic  one  on  the  earth,  the  nearest  approach  to 
it  being  the  meridian  separating  \\'est  .Australia  from  North 
and  South  Australia. 

The  same  law  cr  force  which  causes  the  deflection  of  the 
plumb  line,  determines  the  length  of  the  seconds  pendulum,  pre- 
serves the  planets  in  their  orbits,  and  maintains  the  stability  ot 
the  universe — is  the  law  of  gravitation.  Our  earth  furnishes  us 
with  many  interesting  problems,  and  the  very  discordances  ob- 
served— apparent  thouijh  they  are — tend  to  lead  us  on  to  im- 
ravelling  the  mysteries  and  intricacies  of  nature,  and  to  unfold- 
ing  the   luiity   and    Iiarmonv   of   the   cosinos. 
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DISCUS5IOX. 


Mr.  Aylesworth: — Not  very  long  ago  some  newspapers 
stated  that  the  boundary  between  Canada  and  the  United 
States  had  to  be  re-run.     Is  there  any  question  of  that  ? 

Mr.  Sankey: — I  think  if  there  is  anything  to  be  done  it  will 
be  simply  to  replace  some  of  the  monuments. 

Mr.  Aylesworth: — Some  that  have  been  lost  or  effaced. 

Mr.  VVhitson: — I  think  the  question  arose  as  to  the  bound- 
ary line  between  Lake  Superior  and  the  West  Shore  of  Lake  of  the 
Woods  (of  which  there  was  not  a  very  accurate  survey  made), 
taking  in  Hunter's  Island. 

Mr.  Sankey: — Doesn't  that  boundary  come  under  the  second 
clause  ?     Isn't  that  a  physical  boundary  ? 

x^Ir.  Whitson: — Yes. 

Mr.  Aylesworth: — I  do  not  see  any  object  in  retracing  a 
physical  boundary  except  in  order  to  lay  it  down  accurately  on 
paper. 

The  President: — I  think  Mr.  Kirkpatrick  gave  us  an  ex- 
planation with  regard  to  the  Hunter's  Island  dispute  a  year  or 
two  ago,  when  it  was  discussed  in  the  papers.  But  it  would  be 
better  just  now  probably  to  stick  to  the  points  brought  up  in 
Mr.  Klotz's  paper  and  if  any  one  has  any  remarks  to  make  or 
any  motion  to  bring  forward  w^e  will  be  glad  to  Tiave  it. 


POLAR    EXPEDITION. 

BY    CAPTAIN    J.    E.     BERNIER. 

As  a  Canadian  I  feel  greatly  honored  in  having  this  oppor- 
tunity of  explaining  in  the  Queen  City  of  Canada  my  plans  for 
exploring  the  unknown  portions  of  the  Arctic  Basin,  and  reach- 
ing the  highest  latitude  possible,  sailing  through  the  Strait  of 
Behring,  and  I  hope  with  the  help  of  God  to  reach  the  Geo- 
graphical Pole. 

The  desire  to  draw  aside  the  veil  of  Arctic  and  Antarctic  is 
certainly  upon  us. 

Of  what  use  will  it  be  ? 

To  such  a  question  my  reply  is: 

That  both  Arctic  and  Antarctic  are  of  great  importance  for 
scientific  purposes  and  commercial  in  general,  if  it  be  merely 
to  contend  in  what  has  become  an  international  competition;  no 
country  is  so  ready  to  appreciate,  and  reward  the  explorers  of 
other  nations  or  to  show  so  much  sincere  generosity  as  our 
own;  and  it  will  be  an  evil  day  for  Great  Britain  and  Canada  when 
they  cease  to  take  part  in  what  has  become  a  competition  be- 
tween all  the  foremost  nations,  and  are  content  to  yield  their 
portion  in  the  race  for  Arctic  and  Antarctic  discovery.  Our 
place  has  been  too  long  in  the  front  rank  for  us  to  back  out  and 
allow  other  flags  than  the  Union  Jack  to  wave  in  the  most 
prominent  position. 

With  the  index  pointing  towards  the  Poles,  our  word  should 
be  "  Forward  "  and  by  our  action  in  following  that  direction  we 
should  show  the  world  at  large  that  we  are  worthy  of  being 
called  sons  of  the  foremost  nation. 

The  results  of  scientific  importance  to  be  derived  from  an 
examination  of  the  immense  unknown  area  round  the  North  and 
South  Poles  are  as  numerous  as  the  region  to  be  explored  is 
extensive.  It  may  be  shown  that  no  such  extent  of  unknown 
area,  in  any  part  of  the  world,  ever  failed  to  yield  results  of  prac- 
tical, as  well  as  purely  scientific  value;  it  is  impossible  that  its 
examination  can  fail  to  add  largely  to  the  sum  of  human  know- 
ledge; further  it  is  necessary  to  bear  in  mind  that  the  Polar  Area 
is.  in  many  most  important  respects,  of  an  altogether  special 
character,  affording  exclusive  opportunities  for  observing  the 
condition  of  the  earth's  surface,  and  the  physical  phenomena 
there  to  be  seen,  under  certain  singular  circumstances,  which  are 
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due  to  the  relation  of  this  area  to  the  position  of  the  axis  of 
revokition  of  the  territorial  spheroid,  and  which  have  to  be  con- 
sidered not  only  with  reference  to  the  present  time,  but  to  the 
earth's  past  history.  It  may  be.  therefore,  received  as  certain 
that  discoveries  will  be  made  in  all  branches  of  science,  the 
exact  nature  of  which  cannot  be  anticipated. 

GEOGRAPHY. 

A  geographical  problem  of  great  importance  and  interest 
will  be  solved  by  completing  the  circuit  from  the  Straits  of 
Behring  via  the  Pole  to  Greenland  and  Spitzbergen  towards  the 
Atlantic. 

HYDROGRAPHY. 

The  necessity  of  investigating  the  depth  of  the  Polar  Basin 
current  and  out-put  of  the  surface  water,  and  the  amount  of  ice 
and  sea  temperaUire  at  various  dei)ths. 

GEODESY. 

A  series  of  pendulum  observations  at  the  highest  possible 
latitude  as  well  as  the  direction  of  the  force  of  gravity,  and  such 
ol)servations  would  be   especiallv   valuable  at   90  degrees  north. 

METEOROLOGY'. 

Observations  of  the  temperature  and  pressure  ot  the  atmos- 
phere and  of  the  prevailing  winds  with  reference  to  currents  in 
very  high  latitude  will  form  \aluable  contributions  to  Meteorolo- 
gical Science. 

The  climates  of  Europe  and  Canada,  in  no  small  degree  de- 
pend on  the  atmospheric  conditions  of  the  Polar  Area,  in  which 
the  development  of  extremely  low  temperature  necessarily  leads 
to  corresponding  disturbances,  the  effects  of  which  are  felt  far 
into  the  temperate  zone. 

ma(;neti8.m  and  physics. 

The  extension  of  research  into  the  Phenomena  of  Magnetism 
and  atn"'os|)heric  electricity  in  the  vicinity  of  the  Pole,  where  so 
niany  of  the  forces  of  Nature  operate  in  an  extreme  degree, 
either  of  excess  or  defect. 

THE    STIDV    UV    ATKOItA     TJOIfKAI.lS. 

The  Study  of  Aurora  Borealis  which  is  amongst  the  most 
striking  phenomena  visible  on  our  j)lanct.  and  is  almost  impos- 
sible in  low  latitudes. 
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GEOLOGY. 

A  more  complete  investigation  of  the  Geology  of  the  Arctic 
regions  is  extremely  desirable,  both  for  its  scientific  importance 
and  the  value  of  its  practical  results.  The  geographical  position 
of  Island  seen  by  Dr.  Nansen  and  the  crews  of  the  "  Jeannette  " 
should  be  ascertained  and  some  unknown  islands  may  be  found 
in  shallow  water  near  the  new  Siberian  Islands.  The  distribu- 
tion of  small  buoys  along  the  course  of  the  voyage  from  the 
Straits  of  Behring  to  where  we  will  stop  in  the  ice  will  record 
the  time  it  takes  to  traverse  the  Polar  Basin. 

BOTANY. 

The  vegetations,  wood  and  diatoms  found  in  the  Polar 
Basin  will  require  to  be  studied. 

ZOOLOGY. 

The  life  of  animals  and  different  species  of  fish  in  the  Polar 
Basin  will  also  be  observed. 

ETHNOLOGY. 

Ethnological  observations  with  regard  to  unknown  lands 
that  may  be  discovered,  the  distribution  of  land  and  water  in  the 
Polar  basins  and  many  other  scientific  researches. 

Let  me  explain  my  views  of  the  Polar  Basin. 

First,  we  must  divide  the  nearly  stationary  ice  from  the  mov- 
ing ice.  \Ye  have  to  draw  a  line  from  Greenland  to  Point 
Barrow  and  as  we  know  that  Nature  does  not  run  any  straight 
line,  we  have  to  put  a  curve  to  it.  as  we  know  that  there  is  ac- 
cumulation of  ice,  that  has  been  seen  so  often  by  celebrated 
mariners. 

In  1850-51  Captain  Collinson's  Ship  "Enterprise"  passed 
through  the  Strait  of  Behring  in  search  of  Sir  John  Eranklin, 
the  ship  got  into  the  heavy  pack-ice.  and  the  ice  was  ex- 
traordinarily thick  and  impassible,  resembling  rolling  hills.  This, 
with  the  experience  of  other  explorers,  seals  the  route  towards 
the  Pole  passing  near  the  Parry  Islands.  Another  argument  that 
I  can  bring  forward  is  this: 

What  has  become  of  the  relics  of  all  whalers  that  have  1)een 
lost  in  the  neighborhood  of  Point  Barrow  ?  They  are  in  this 
heavy  pack-ice.  and  are  pressed  upon  the  shores  of  the   Parry 
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Islands,  and  probably  never  come  out  of  the  Polar  Basin,  being 
kept  back  by  Grantland  and  Greenland. 

The  reports  of  Sir  George  Nares  and  Commander  (now 
Admiral  Markham),  have  proved  the  age  of  the  ice  and  its  thick- 
ness and  motion. 

SECONDLY,  TUE  MOVABLE  ICE. 

This  portion  was  well  defined  by  the  drift  of  the  "  Jeannette  " 
and  the  "  Fram,"  during  the  two  years'  voyage  of  the  former 
vessel,  and  three  years  of  the  latter,  but  what  we  want  now  is  to 
connect  the  two  drifts  into  one.  The  drift  ice  to  the  east  of  the 
"  Jeannette  "'  track  will  naturally  drift  more  slowly,  and  in  my 
opinion  would  take  longer  time  to  get  to  the  Atlantic  Ocean. 

THIRDLY' : 

The  drift  in  the  Polar  Basin  by  the  "  Fram  "'  and  the  "  Jean- 
nette "  is  now  better  defined,  and  it  indicates  that  the  "  Jean- 
nette "  drifted  on  the  western  edge  of  the  deep  Ocean;  we  must 
conclude  by  the  height  and  length  of  Greenland  that  the  deep 
tongue  of  the  Ocean  in  the  Polar  Basin  is  as  long  as  the  land 
of  Greenland,  for  the  depth  of  this  Ocean  corresponds  with  the 
height  of  Greenland,  and  the  sooner  a  ship  can  get  into  deep 
water,  the  sooner  she  will  get  across  the  Polar  Basin,  towards 
the  Atlantic. 

FOURTHLY ! 
THE  UNKNOWN  ISLANDS. 

We  may  cNpect  to  see  new  islands  in  the  neighborhood  of 
the  new  Sii)erian  Islands,  but  no  land  where  the  witer  is  deep. 
Wrangell  Island  and  the  new  Siberian  Islands  are  parallel  with 
the  range  of  mountains  that  runs  in  North  America  from  Alaska 
towards  the  westward.  Another  point  which  indicates  the  move- 
ment of  ice  to  the  westward  is  open  water  in  summer,  west  of 
the  land,  while  to  the  eastward  of  land  there  is  ice  accumula- 
tion which  obstructs  navigation.  To  the  west  of  the  .\laska 
Coast.  Xcw  Siberian  Islands.  Frank  Joseph  Land.  Spitzbergen, 
Greenland,  Fllemereland  and  Banksland,  there  is  open  water. 
The  Polar  Basin  to-day  is  more  navigable  than  it  was  200  years 
ago.  There  is  quite  a  change  for  the  better  in  the  temperature; 
open  water  has  been  more  and  more  apparent. 

FIFTHLY : 

The    wind    problem    will   also  favor  a  ship  by  the   Behring 
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route.  We  must  divide  the  Polar  Basin  into  two  parts.  In  the 
eastern  part  the  prevailing  winds  blow  towards  the  Behring  Sea 
and  Strait,  while  on  the  western  part  the  wind  blows  towards 
the  Atlantic.  Thus  an  expedition  starting  from  that  route 
would  be  favored  by  the  wind  and  the  overflow  of  the  Polar 
Basin,  which  is  caused  by  the  rivers  of  Siberia,  and  the  thaws  of 
ice  and  snow  during  some  months  in  summer,  and  the  rotation 
•of  the  earth. 

Regarding  Diatoms  found  in  Greenland  and  at  the  Strait  of 
Behring,  Dr.  Nansen  says: 

"  It  is  indeed  quite  remarkable  that  the  Diatoms  found  of¥ 
Behring  Strait  and  on  East  Greenland  should  so  completely  re- 
semble each  other;  it  points  to  an  open  connection  between  the 
Sea  east  of  Greenland  and  North  of  Asia.  Through  this  open 
connection  drift  ice  is  therefore  yearly  transported  across  the 
unknown  Polar  Sea.  On  this  same  drift  ice,  and  by  the  same 
route,  we  will  put  our  expedition,  and  come  on  this  side  of  the 
Atlantic." 

But  Dr.  Nansen  never  went  that  way. 

The  Gulf  Stream  which  enters  the  Polar  Basin  by  the  west 
side  of  Spitzbergen  is  warm  salt  water,  and  as  soon  as  it  meets 
the  fresh  water  of  the  Polar  Basin  it  dives  under  the  fresh  water 
and  ice,  and  goes  north  until  it  has  lost  its  vitality.  What  do 
you  think  of  a  basin  filled  from  so  many  sources  ?  The  water 
must  find  its  own  level  somewhere.  Well  I  will  tell  you  the 
Polar  Basin  Level  is  higher  than  the  Pacific  Ocean  and  the  Atlan- 
tic Ocean;  some  of  its  cold  water  goes  towards  the  Pacific  Ocean, 
but  the  greatest  part  towards  the  Atlantic,  finding  its  way  be- 
tween the  Parry  Islands,  through  Robeson  Channel,  and  between 
Cjreenland  and  Spitzbergen,  which  brings  us  a  quantity  of  polar 
ice  and  icebergs  from  different  sources,  and  also  a  tine  healthy 
air  that  we  enjoy  in  summer,  for  the  Polar  Basin  and  its  tribu- 
taries are  the  healthiest  part  of  the  world. 

If  3'ou  will  permit  me  I  will  show  you  on  the  screen  the  state 
of  the  ice  all  round  the  Polar  Basin  and  Greenland  as  seen  by 
some  of  the  most  celebrated  arctic  explorers. 

In  April,  1827,  the  British  Government  appointed  Capt.  W. 
Edward  Parrv  to  carry  out  an  expedition  to  the  North  Pole  by 
way  of  Spitzbergen,  it  having  been  reported  by  whalers  that 
there  was  a  vast  opening  in  the  sea  to  the  north-west  of  Spitz- 
bergen in  summer.     Capt.  W.  E.  Parry  tried  to  reach  the  North 
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Pole  by  that  route;  putting  his  ships  in  shelter  at  the  Seven 
Islands,  he  fitted  out  two  boats  24  feet  long,  each  weit^hing,  with 
their  stores,  3.058  lbs.,  and  manned  by  14  men.  He  proceeded 
to  th2  north  at  a  good  speed,  but  finding  the  currents  against 
him  and  making  poor  progress,  although  doing  remarkalile  work, 
he  decided  to  return  after  having  reached  82.45  north.  This  is 
an  example  of  working  against  nature. 

On  October  14th,  1871,  Capt.  Tyson  and  a  party  of  19  others 
were  separated  from  the  U.S.S..  "  Polaris  "  in  about  latitude  78. 
norih.  Unable  to  regain  their  ship  the  whole  party  remained 
on  the  floe  and  accomplished  one  of  the  most  wonderful  journ- 
eys on  record.  After  a  drift  of  some  1,500  miles  in  195  days,, 
they  were  finally  rescued  on  April  30th.  1872,  by  the  sealing 
steamer  "  Tigress  "  (Capt.  Isaac  Bartletts  of  St.  Johns),  in  about 
latitude  53.35,  north. 

THE    REMARKABLE    TRAVELLING    OF    ICEBERGS. 

Here,  the  lecturer  pointing  to  the  diagrams  he  was  exhibit- 
ing, said. 

This  iceberg  is  about  400  feet  high  and  is  now  leaving  the 
glacier  in  Greenland. 

This  iceberg  is  about  450  feet  high,  we  can  see  that  by  the 
height  of  the  vessel's  masts. 

This  icel)erg  near  Disco  is  on  his  way  south,  and  we  can  see 
the  field  ice  at  his  foot. 

This  little  iceberg  is  on  the  Bank  of  Newfoundland  and  as 
the  waters  of  the  Gulf  Stream  are  melting  it,  it  will  soon  dis- 
appear out  of  sight. 

In  1875  and  1876.  Sir  Geo.  Nares,  Commander  of  the  English 
Expedition  through  Smith's  Sound  and  Robeson  Channel. 

Sailed  on  the  12th  May,  1876.     Here  we  see. 

Chart  of  Davis- Strait,  and  route  from  England. 

Ship  "  Discovery "  leading  through  the  ice  in  Rot)eson's 
Channel. 

Ship  "  Discovery  "  left  at  winter  quarters  in  Franklin  Bay. 

Capt.  Stephen  of  "  Discovery  "  Lieut,  (now  .Xdmiral)  Mark- 
ham    and  Dr.  Moss. 

Ship  "  .'\lert  "  nipped  off  Cape  Beachy  by  an  ice  jam. 

Ship  "  Alert  "  off  Cape  I'nion.  and  during  the  spring.   1876. 

Ship  "  Alert  "  in  winter  c|uarters. 
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Push    for  the  Pole    with  sleighs  with    the  party  of  17    men 
commanded  by  our  friend,  Admiral  Markham. 
The  Sea  of  "  Ancient  Ice." 

Admiral  Markham  and  a  few  of  his  men  planting  the  flag  in 
83.20,  north. 

Map  showing  the  high  point  reached  by  Admiral  Markham, 
and  the  new  coast  line  discovered. 

This  constituted  one  of  the  best  equipped  expeditions  that 
was  ever  planned  to  reach  the  North  Pole:  but  it  was  fighting 
against  nature  and  when  Sir  George  Xares  said  to  Admiral 
Markham — "  How  old  is  the  ice  ?  "  he  replied — "  Well,  it  may 
be  50.  and  it  may  be  500  years  old." 

This  indicates  that  it  is  very  ancient  and  constitutes  part  of 
the  nearly  stationary  ice,  and  the  fact  of  constant  pressure  upon 
the  Greenland  Coast  was  established  for  ever. 

Here  we  see, 

Lieut.  Peary,  and  Mrs.  Peary  who  followed  her  husband  as 
far  as  Franklin  Bay. 

In  1892,  Lieut.  Peary's  plans  for  reaching  the  North  Pole  by 
Greenland. 

Sledge  used  by  Lieut.  Peary  while  he  travelled  across  Green- 
land. I  see  that  he  utilized  Nature  as  well  as  other  forces,  and 
he  says  that  the  coldest  place  in  the  Polar  Basin  is  on  Greenland 
at  the  elevation  of  8,000  to  9,000  feet. 

Lieut.  Peary's  new  plan  for  reaching  the  North  Pole.  I  must 
give  Lieut.  Peary  the  compliment  he  deserves;  he  is  persevering, 
courageous,  and  made  of  the  right  stuff  for  an  arctic  explorer; 
but  I  am  sorry  he  took  the  wrong  way  to  the  North  Pole,  for  he 
has  no  help  whatever  from  Nature,  and  the  Esquimaux  will 
never  be  induced  to  follow  him  wliere  there  is  no  animal  life, — 
these  children  of  nature  will  not  venture  where  they  cannot  get 
their  living. 

This  picture  shows  the  state  of  ice  in  Mr.  Walter  Wellman's 
march  to  the  North  Pole  oft'  Franz  Joseph  Land  on  leaving  in 
1898. 

The  Duke  of  Aliruzzi's  voyage,  reaching  86.33.  with  sledges 
and  boat,  shows  that  the  ice  is  traversable  in  certain  times  during 
part  of  the  vear.  also  the  open  water  on  the  west  side  of  Franz 
Joseph  Land,  which  was  also  proved  by  our  friend.  Mr.  Fred- 
•erick  Jackson  and  Harmsworth's  expedition. 
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While  we  are  in  the  Arciic  regions,  let  us  look  a  little  at 
this. 

Map  with  regard  to  wind-drifts  and  currents. 
Antarctic. 

I  will  give  you  my  experience  in  this  part  of  the  world  as 
regards  wind  and  currents.  From  Cape  Horn  to  Cape  of  Good 
Hope,  the  wind  and  current  prevails  from  the  west,  from  the 
Cape  of  Good  Hope  and  around  the  southern  coast  of  Australia, 
the  wind  and  tide  prevails  from  the  west,  and  from  the  southern 
coast  of  Australia  to  Cape  Horn,  again  the  wind  and  tide  pre- 
vails again  from  the  west,  therefore  the  wind  and  tide  goes 
round  the  outside  circle  of  the  Antarctic,  so  that  we  in  our 
voyages  to  these  different  parts  take  good  care  to  use  favorable 
wind  and  current,  and  we  always  run  our  eastern  down  as  far 
south  as  possible,  so  all  sailors  believe  in  being  helped  by  nature; 
one  frozen  in  the  pack  of  ice  will  drift  to  the  east. 

Let  me  illustrate  to  you  the  work  of  nature  outside  of  the 
Polar  Basin  by  wind-drift. 

This  chart  shows  the  wandering  of  the  derelict  schooner 
"Fannie  Wolston  "  in  the  North  Atlantic,  from  October  15th, 
1891.  to  October  21st.  1894,  after  having  drifted  from  the  pre- 
vailing west  wind  to  nearly  the  Azores,  then  to  the  south  she 
came  back  to  the  west  with  the  Trade  Winds,  then  to  the  north 
of  Hatteras,  having  been  sighted  five  difTerent  times  by  different 
ships  and  reported;  this  constitutes  part  of  the  work  of  Xature 
which  I  advocate. 

The  voyage  of  the  "  Jeanette  "  constitutes  my  first  chain  of 
eviclence  of  the  work  of  Xature  in  the  Polar  Basin. 

Since  1878  I  have  been  deeply  interested  in  arctic  voyages; 
and  I  have  followed  closely  this  expedition.  The  "  Jeannette," 
formerly  named  the  "  Pandora "  left  San  Francisco  after  being 
restrengthened  on  the  8th  of  July,  1879,  for  the  North  Pole,  by 
the  Straits  of  Behring. 

Capt.  De  Long,  T  give  him  credit  for  the  route  that  we  have 
now  before  us  in  which  consists  the  first  link  of  work  of  Nature. 
Capt.  De  Long  was  a  young  man  of  remarkable  perseverance, 
he  proved  it  in  a  letter  that  he  wrote  to  Mr.  Gordon  Bennett, 
proprietor  of  "  The  New  York  Herald,"  who  sent  out  the 
"Jeannette." 

He  says  the  current  will  take  us  north  the  same  as  the 
whalers,  but  it  will  be  more  difficult  to  get  back.     This  shows 
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US  great  courage  on  the  part  of  Capt.  De  Long,  to  leave  for  a 
place  from  which  he  could  see  no  way  to  get  back. 

The  "  Jeannette  "'  was  beset  in  the  ice  of  the  7th  of  September, 
1879,  and  from  that  date  Nature  had  charge  of  the  "  Jeannette  " 
until  she  was  crushed  by  the  ice  pressure  on  the  nth  of  June, 
1881.  Chief  Engineer  Melville's  boat,  landing  on  Henrietta 
Island.  Capt.  De  Long  and  crew  left  the  ship  on  the  12th  June, 
with  five  boats  and  nine  sledges,  and  after  104  days  of  hard 
travelling,  two  boats  succeeded  in  landing  in  the  River  Lena. 

When  the  "  Jeannette  "  sunk,  some  relics  were  left  on  the 
ice,  and  strange  to  say,  tliese  relics  were  found  some  2,900  miles 
away  from  where  the  "  Jeanette  "  sunk,  at  Julian  Head,  some 
three  years  afterwards.  These  relics  must  have  travelled  at  the 
rate  of  about  2  miles  per  day  and  this  is  in  accordance  with  the 
last  3  months  of  the  "  Jeannette  "  drift. 

If  the  crew  of  the  "  Jeannette  "  had  saved  provisions  enough 
and  s'opped  on  the  ice  they  would  have  drifted  to  Greenland 
the  same  as  the  rehcs. 

SECOND   LINK   OF  DRIFT. 

Here  we  see  Dr.  Nansen,  to  whom  we  owe  a  deep  debt  of 
gratitude,  and  Capt.  Otto  Sverdorp,  with  the  "  Fram." 

A  vessel  especially  built  for  Arctic  exploration,  she  left  Norway 
June  25,  1893,  and  entered  the  ''Kara  Sea,"  sailing  along  the  coast 
of  Siberia  as  far  as  the  New  Siberian  Islands,  and  the  21st  of  Sept. 
of  the  same  year  the  "  Fram  "  was  made  fast  in  the  ice  in  latitude 
78°  30'  North.  From  this  time  the  "  Fram  "  was  frozen  into  the 
pack  ice.  and  Nature  drifted  her  across  the  Polar  Basin  towards 
Greenland,  at  about  North  t,6  degrees  West,  in  a  little  less  than 
three  years. 

On  the  14th  March.  1895,  Dr.  Nansen  and  Lieutenant  Jo- 
hansen  left  the  "  Fram  "  with  twenty-eight  dogs  and  three  sledges, 
to  go  to  the  North  Pole,  some  360  miles  distant. 

Here  Capt.  Bernier  pointed  to  the  following  diagrams  and 
pictures: 

This  shows  us  the  state  of  travelling  in  that  part. 

Dr.   Nansen,  furthest  north,  86.14. 

The  temperature    monthly. 

The  mean  temperature  of  the  twenty-four  hours. 

Arriving  at  Franz  Joseph  Land  in  Kayaks. 
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Meeting  of  Dr.  Nansen,  with  Mr.  Frederick  Jackson. 

The  state  of  the  ice  during  October,  1893. 

This  ilkistrates  the  work  of  Nature  helped  by  Science. 

The  combined  experience  of  others  who  have  ventured  in  the 
Polar  Regions  teaches  us  precisely  what  the  conditions  are  that 
we  have  to  cope  with,  and  how  they  are  to  be  overcome  and  I 
maintain  that  we  now  know  that  the  Polar  Regions  can  be  sur- 
veyed .  and   the   Pole  reached. 

Since  the  Fram  returned,  certain  weaknesses  have  been  dis- 
covered in  her  forward  deck,  and  in  her  steam  power.  I  have 
decided  to  increase  both  my  steam  and  sail  power.  I  do  not  in- 
tend to  use  full  steam  power  until  we  get  into  the  ice,  when  I  will 
use  the  steam  to  force  the  way  to  the  North.  I  intend  to  increase 
the  resistance  of  the  vessel  by  adding  another  row  of  beams  all 
along  the  ship.  The  main  beams  will  be  level  with  the  ice,  so 
that  the  pressure  will  be  carried  on  the  main  beams.  I  will  also 
strengthen  the  engine  room  by  the  addition  of  some  temporary 
beams,  and  also  by  some  fixed  beams.  I  will  burn  four  and  a 
half  tons  of  coal,  as  compared  with  the  Fram's  four  tons,  and 
■with  that  I  will  be  able  to  get  more  power  when  needed.  We 
have  to  be  very  saving  of  our  coal,  because  four  years  is  a  long 
time.  \\'e  will  have  a  distiller  connected  with  our  cooking 
stoves,  so  that  we  will  be  able  to  distil  salt  water,  in  order  to  ob- 
tain fresh  water,  when  we  have  not  got  snow  to  melt.  And  even 
the  snow  has  a  certain  amount  of  salt  in  it.  We  will  have  a  good 
deal  of  condensed  food  for  our  sleigh  expeditions.  My  inten- 
tion is  to  endeavor  to  reach  the  Pole  by  sleighs  and  small  boats. 
The  boats  will  be  portable  boats,  similar  to  Nansen's.  but  im- 
proved. The  sleighs  will  be  built  for  carrying  oil  and  will  be  non- 
sinkable.  Each  one  will  be  a  combined  boat  and  sleigh,  and 
when  there  is  wind,  we  will  utilize  sails  on  them. 

I  think  I  could  reach  the  Pole  in  one  season  and  come  back 
the  next,  but  I  do  not  approve  of  the  route  I  should  have  to 
take,  because  no  scientific  results  would  follow.  I  put  this  state- 
ment before  the  public  because  it  was  thought  that  three  or  four 
years'  absence  was  too  long.  The  answer  to  that  is  that  it  could 
be  done  in  a  shorter  time,  but  the  necessary  results  would  not  be 
obtained.  Since  this  short  route  was  first  spoken  of  it  has 
been  tried  by  ^Tr.  Wellman,  and  by  the  Duke  of  Abruzzi,  and  now 
our  American  cousin.  Mr.  Evelyn  Baldwin,  is  making  an  attempt 
on  similar  lines;  an<l  if  he  is  prepared  to  spend  the  whole  year 
there  is  no  doubt  he  mav  reach  the  Pole. 
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I  intend  to  take  a  crew  of  fourteen  men, — including  scientists. 
Fourteen  men  can  handle  the  boat  until  we  reach  the  ice  and 
after  we  get  to  the  ice  there  is  no  navigation  to  be  done;  the  only- 
work  then  will  be  to  get  in  the  leads,  to'  cut  channels  and  to  keep 
the  vessel  free  from  ice.  The  first  year  we  will  have  nothing 
to  do  but  to  keep  the  ship  free  from  ice,  and  prepare  her  for 
wintering  and  look  after  her  generally;  at  the  same  time  taking 
soundings  and  whatever  observations  there  are  to  be  had.  I  in- 
tend to  take  photographs  to  show  the  formation  of  the  ice;  of  the 
aurora  borealis  and  of  the  moving  ice.  We  will  also  have  a 
graphophone  to  register  noises  made  by  the  ice  and  at  the  same 
time  register  the  noises  made  by  any  one  of  our  party  who  gets 
in  the  blues,  so  that  later,  when  we  come  back,  we  will  be  able  to 
say,  Mr.  So  and  So  on  such  a  date  had  the  blues.  By  doing  this 
it  is  altogether  likely  no  one  will  have  the  blues. 

PLAN  OF   PROPOSED  EXPEDITION. 

Approved  by  the  Quebec  Geographical  Society. 

I  propose  to  build  a  special  vessel  about  300  tons  register, 
and  to  have  a  party  of  scientific  men,  and  the  best  seamen 
obtainable. 

Guided  by  the  experience  of  Capt.  De  Long,  Dr.  Nansen,  Prof. 
Nordenskjol,  Prof.  Baron  Toll,  Sir  Clements  Markham,  and 
other  eminent  men  of  England  and  America,  I  believe  that  we 
can  undertake  this  voyage  with  certitude  that  the  result  will  be 
of  sorre  benefit  to  our  fellow-men,  and  to  science  and  commerce 
in  general. 

We  hope  to  sail  from  Vancouver  or  Victoria,  calling  at  St. 
Michael,  or  Port  Clarence,  to  send  our  last  dispatches  and  take  in 
the  balance  of  our  stores. 

Entering  the  Strait  of  Behring  in  about  July,  following  the 
Coast  of  Siberia,  and  entering  the  ice  between  170  to  165  degrees 
east  as  its  state  may  permit,  we  will  push  north  as  far  as  possible 
in  August  and  September,  dropping  buoys  with  records  at  inter- 
vals to  test  the  ice  drift.  We  propose  to  send  one  small  balloon 
messenger  every  month  with  records,  when  the  wind  suits,  so 
that  the  world  at  large  may  get  news  of  the  expedition.  Every 
balloon  will  have  a  copy  of  the  records  sent  in  the  former 
balloons.  All  possible  photographs  of  everything  we  see  will  be 
taken,  using  kites  for  taking  long  distance-photos,  so  that  we 
can  see  in  fine  weather  the  leads.  Soundings,  dredging,  and 
other  scientific  observations  will  be  recorded. 
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Once  in  the  hands  of  Jack  Frost,  we  would  prepare  for  the 
worst:  with  suitable  appliances,  it  is  known  that  we  can  run  long 
distances  on  the  packed  ice,  during  its  proper  season. 

In  our  second  spring  and  summer  we  would  make  two  dif- 
ferent routes,  one  in  the  north-east  direction,  and  the  other  in  a 
south-west  direction,  with  stations  at  different  places,  so  that 
we  can  keep  in  communication  with  the  ship  with  wireless  tel- 
egraphy and  gun-signals  when  weather  permits.  These  two 
different  routes  will  be  staffed  at  every  mile.  The  staffs  will 
be  hollow,  and  part  of  them  filled  with  condensed  provisions, 
each  one  bearing  a  number  and  record,  so  that  the  passage  of 
each  party  will  be  recorded.  At  the  50  mile  station,  soundings 
and  weatlier  records  will  be  taken  at  intervals,  and  other  obser- 
vations. 

W  hen  in  the  neighborhood  of  the  Pole,  the  X.E.  route  will 
be  extended  to  one  or  two  more  stations,  as  we  may  require,  al- 
ways being  in  communication  with  the  ship  and  the  stations. 
In  this  way  I  think  we  can  reach  90  degrees  North  with  certainty. 

We  know  that  dogs  are  the  horses  of  the  Arctic,  and  we 
shall  have  a  small  number  of  tlTem.  just  sufficient  to  haul  our 
material  and  stores.  Having  three  years  before  us,  we  may 
count  on  a  natural  increase  in  the  number.  We  must  have  also 
several  boats. 

A  boat  in  section  in  case  the  ship  will  be  lost. 

But  some  of  these  boats  are  small  and  portable,  so  that  they 
can  1)6  used  for  crossing  openings,  which  are  many  sometimes, 
but  as  we  are  not  in  a  hurry  we  can  take  our  time  to  get  along. 
We  know  we  have  our  ship  to  fall  back  upon  at  any  time  when 
necessary.  In  all  directions  in  which  man  has  penetrated  to  the 
uttenT'ost  northern  point  of  the  north  he  has  met  the  sea. 

WiM  Great  Britain  and  Canada  reap  this  fruit,  or  shall  we 
allow  other  countries  to  anticipate  us  ? 

It  is  Canada's  most  northern  limit,  and  we  are  bound  in  our 
own  interests  to  attempt  it. 

We  Canadians  are  willing  to  sacrifice  a  good  deal  and  I  hope 
will  indertake  it. 

What  we  learn  from  the  Mother  Country  we  are  ready  to 
return  with  interest,  and  what  a  grand  voyage  it  would  be  to 
start  from  Canada  via  the  North  Pole  to  England,  coming  back 
with  a  precious  cargo  of  records  of  the  unknown  part  of  the 
Po'ar  regions. 
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Our  friend,  Commander  Scott,  with  the  "  Discovery  '  will  do 
the  same  in  the  Antarctic  Sea.  If  I  turn  my  back  to  Capt.  Scott  on 
leaving,  I  hope  it  will  only  be  for  a  short  time  when  we  shall 
meet  again,  each  with  a  fine  record. 

I  must  say  here,  that  in  1896  I  proposed  two  plans.  Plan 
No.  I,  by  the  Strait  of  Behring,  and  Plan  No.  2,  by  Franz  Joseph 
Land  to  the  Pole,  and  returning  to  Spitzbergen,  but  the  Quebec 
Geographical  Society  preferred  Plan  No.  i,  because  it  ~would 
bring  better  results. 

To  quote  the  words  of  Sir  Clements  Markham.  President  of 
the  Royal  Geographical  Society  before  the  Royal  Geographical 
Society,  London,  May,  1897. 

"  There  is,  however,  still  much  to  learn.  An  expedition 
should  be  sent  up  Jones  Sound  to  connect  the  400  miles  between 
Prince  Patrick  Island  and  Aldrich's  furthest,  and  to  examine 
the  line  of  ancient  ice  in  that  unknown  region.  Another  expe- 
dition should  complete  the  examination  of  the  northern  side 
of  Greenland.  A  third  should  be  equipped  on  Nansen's  plan, 
and  sent  to  carry  out  Nansen's  principle,  bv  commencing  the 
drift  much  further  to  the  eastward,  and  passing  over  the  Pole 
itself.  This  would  probably  occupy  4  years,  but  it  would  bring 
back  a  further  instalment  of  knowledge  of  the  vast  unknown  area 
and  another  series  of  magnetic  observations.  It  should  also 
decide  ihe  question  of  the  existence  of  land  between  Prince  Pat- 
rick and  Wrangel  Islands.  It  is  true,  therefore,  that  much 
remains  to  be  done.  Still,  we  h"ave  a  large  mass  of  facts  respect- 
ing the  Polar  regions,  from  which  scientific  deductions  may  be 
drawn,  and  this  has  been  enriched  and  materially  increased  by 
the  labors  of  Dr.  Nansen  and  his  gallant  companions." 

In  May,  1898,  Dr.  Nansen  proposed  a  new  route  to  reach  the 
Pole  and  described  how  the  Pole  will  be  reached  going  by  the 
Strait  of  Behring,  by  commencing  the  drift  more  to  the  eastward. 

Allow  me  to  give  you  a  few  views  relating  to  your  humble 
servant. 

Here  is  the  old  City  of  Quebec,  at  one  time  the  cradle  of  ship- 
ping in  Canada,  and  so  well  represented  at  the  Federal  Govern- 
ment, by  our  Premier,  Sir  Wilfrid  Laurier,  and  the  Hon.  R.  R. 
Dobell,  and  the  Honorable  Solicitor-General,   Mr.    Fitzpatrick. 

Next,  my  house  in  Canada — but  let  me  tell  you  the  home 
of  the  sailor  is  the  sea,  and  he  should  be  at  home  and  contented 
everywhere. 
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Your  humble  servant's  library  at  home. 

*'  Man  proposes,  and  God  disposes.''  No  matter  what  his 
rank  or  position  may  be.  the  lover  of  good  books  is  the  richest 
and  the  happiest  of  the  children  of  men. 

Having  left  home  at  the  age  of  12,  I  had  not  the  opportunity 
to  learn  very  much;    finding  that  I  was  at  a  discount  with    my 
fellowmen.  I  made  up  my  mind  to  study  and  pay  for  my  own 
learning.     I  am  very  ignorant  yet,  but  I  mean  to  learn  more. 
"  Knowledge,  the  wing  wherewith  we  fly  to  heaven." 

— (Shakespeare). 

I  am  lured  by  no  hope  of  gain,  influenced  by  no  spirit  of 
conquest,  but  I  am  moved  solely  by  the  belief  that  man  should 
know  even  the  most  desolate  regions  of  his  abiding  place,  the 
earth,  and  with  the  determination  that  the  British  Canadians 
shall  do  their  part. 

The  globe  is  a  chartered  ship  for  the  future,  and  richly  loaded. 
The  earth  was  made  for  man  to  utilize  for  his  own  good,  and 
God  gave  him  his  own  free  will  to  go  where  he  likes.  Some 
men  stop  on  the  way,  some  go  farther  and  farther,  and  it  is  a 
race  to  see  this  earth  and  to  find  our  wants  and  pleasures. 

My  blotto: — 

"  Aime  Dieu  et  va  ton  chemin  " — "  Love  God  and  go  thy 
way." 

The  greatest  part  of  our  knowledge  comes  from  the  Mother 
Country  and  old  Europe;  you  can  see  the  sun  rising  in  the  east, 
that  means  knowledge.  "'  If  we  studied  nature  more  we  would 
succeed  better."  For  everything  on  earth  is  for  us.  We  have 
only  to  help  ourselves  and  make  the  best  of  it.  and  the  unknown 
Arctic  area  is  well  w'orth  the  having  for  purely  practical  purposes 
if  for  no  other,  because  the  available  wealth  of  this  northern 
world  is  by  no  means  exhausted. 

With  your  kind  permission  I  will  show  you,  so  that  you  can 
know  me  better,  a  sketch  of  my  forefathers  which  will  show  you 
that  the  spirit  of  the  Navigator  has  been  thoroughly  instilled 
into  your  humble  servant. 

My  grandfather  (Capt.  J.  B.  Bernier).  at  the  age  of  86,  having 
commanded  over  50  years. 

Jean-Baptiste  Bernier,  a  pilot  for  53  years  in  the  River  St. 
Lawrence,  at  the  age  of  80. 

Capt.  Joseph  Bernier.  at  the  age  of  71.  was  master  for  40 
years. 
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Capt.  Louis  Bernier,  at  the  age  of  60,  in  command  of  the 
Revenue  Cutter,  "  La  Canadienne." 

Captain  Thomas  Bernier  (my  father),  at  the  age  of  70;  he  was 
master  for  43  years. 

Capt.  Joseph  E.  Bernier — your  humble  servant.  Master  of 
the  Deep  Sea  Vessel  at  the  age  of  17. 

Your  humble  servant  who  has  undertaken  to  sail  from  the 
Strait  of  Behring  towards  the  Atlantic,  for  a  scientific  voyage^ 
and  to  attain  the  highest  possible  latitude.  I  now  offer  my 
services  to  Canada. 

Mr.  President,  allow  me  to  thank  you  most  gratefully  for 
having  honored  my  lecture  by  your  presence. 

Gentlemen  of  the  Association  of  Ontario  Land  Surveyors,. 
I  also  thank  you  for  your  kind  attention. 

Mr.  President  and  Gentlemen  of  the  Association  of  Ontario 
Land  Surveyors^  I  thank  you  for  the  privilege  you  have  given 
me  of  addressing  you  to-day,  and  for  the  sympathetic  and  intelli- 
gent interest  you  have  shewn  in  the  subject  on  which  I  have 
spoken. 
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[This  Association  is  not  responsible  as  a  body  for  any  opinions  expressed  in  its  Papers 
by    Members.} 

LEVEL  OF  LAKE  ERIE. 

BY  F.   W.   FARNCOMB,   O.L.S.,   LONDON. 

The  necessity  for  increasing  the  safety,  certainty,  and  facility 
of  the  navigation  of  the  Great  Lakes  and  the  Deep  Waterways 
between  them  and  the  Atlantic  tide  waters,  is  one  of  the  great 
undertakings  of  international  importance  which  will  require  the 
immediate  action  of  the  Canadian  and  the  United  States 
Governments.  The  comparatively  great  variation,  both  annual 
and  periodical,  in  the  height  of  the  water,  in  Lake  Erie  alone, 
involves  enormous  loss  to  the  shipping  interests  as  well  as  the 
expenditure  of  millions  of  dollars  in  deepening  harbors,  channels 
and  waterways. 

How  to  regulate  or  minimize  this  variation  is  the  subject  of 
a  special  and  exhaustive  report  by  Mr.  G.  Y.  Wisner,  a  member 
of  the  United  States  Board  of  Engineers  on  Deep  Waterways, 
from  data  gathered  by  this  board,  and  endorsed  by  his  colleagues, 
as  a  preliminary  report  upon  the  whole  subject  to  be  investigated, 
for  which  the  necessary  data  and  conclusions  have  not  been 
completed.  Records  taken  at  Cleveland  since  the  year  1865,  up 
to  the  year  1898  inclusive,  show  that  the  mean  elevation  of  the 
water  in  Lake  Erie  above  mean  tide  at  New  York  is  572.4  feet, 
and  using  the  sam.e  datum,  the  highest  mean  monthly  water 
mark,  which  was  reached  in  1876,  is  574.3  feet,  and  the  low  water 
mark,  reached  in  1895  ^"d  1896,  was  570.6  feet.  The  greatest 
variation  in. the  height  of  the  water  in  the  last  thirty-five  years 
was  therefore  3.7  feet,  and  the  mean  annual  variation,  which 
continues  about  the  same  in  recent  years,  is  about  20 
inches.  The  chief  source  of  supply  to  Lake  Erie  is 
drawn  from  the  great  lakes  above,  which,  with  their  respective 
watersheds,  include  an  area  of  over  150,000  square  miles,  or 
about  six  times  the  area  of  Lake  Erie  and  watershed;  it  is  there- 
fore the  fluctuation  in  the  supply  from  these  lakes  due  to  vary- 
ing rainfall,  ice.  etc.,  which  practically  governs  the  variation  of 
its  water  level.  The  flood  water,  pouring  into  the  upper  end 
from  the  Detroit  River,  the  lake  water  at  normal  height  must 
rise  until  the  sectional  area  and  slope  of  the  upper  portion  of  the 
Niagara    River,    which    forms    the    outlet,    is    increased  till  its 
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capacity  is  equal  to  the  increased  supply  from  above,  when  the 
lake  water  level  becomes  once  more  stationary  until  the  con- 
ditions are  again  changed. 

It  is  evident  that  no  matter  what  system  be  adopted  for 
regulating  the  water  to  a  uniform  height,  or  in  other  words  mak- 
ing the  discharge  equal  to  the  supply,  that  the  capacity  of  the 
Niagara  River  must  be  increased  below  the  required  lake  level 
so  that  it  will  at  all  stages  be  sufficient  to  carry  off  the  maximum, 
supply.  It  is  also  evident  that  this  can  only  be  accomplished  by 
deepening  or  widening  its  bed  for  a  certain  distance,  or  by  rais- 
ing the  water  in  the  lake  abov^e  the  river  bed  until  a  like  result 
is  obtained.  With  this  result  accomplished,  by  either  method^ 
means  must  be  devised  to  regulate  the  discharge  into  this  huge 
tail  race,  when  its  full  capacity  is  not  required,  so  that  it  will 
equal  the  volume  of  water  flowing  into  the  lake.  This  can  only 
be  done  by  means  of  a  dam  and  flood  gates  in  either  case. 
For  economical  reasons  alone,  therefore,  the  scheme  recom- 
mended for  raising  the  water  to  or  near  high  water  mark,  seems 
to  be  the  proper  one,  apart  from  all  important  questions  of  the 
actual  height  which  will  be  most  convenient  and  beneficial  to  the 
majority  of  interests  that  will  be  affected. 

By  means  of  accurately  measured  cross  sections  of  the  river 
and  careful  observations  taken  at  different  stages  of  the  water 
level,  the  volume  of  each  mean  monthly  discharge  from  the  lake 
has  been  accurately  determined  from  the  year  1865  to  the  year 
1898  inclusively,  and  from  these  results  the  necessary  height  of 
the  proposed  submerged  weir  and  width  of  sluice  gates  have 
leen  calculated,  which  fixes  the  height  to  which  the  water  will 
have  to  be  raised  and  maintained  at  574.5  feet,  or  a  little  over 
2  feet  above  the  mean  elevation  and  about  2  inches  over  high 
water  mark  for  the  period  referred  to,  which  was  reached  in  the 
year  1876.  The  location  chosen  for  the  proposed  fixed  weir  and 
sluices  will  follow  a  rock  reef  which  extends  into  the  river  from 
the  break-water  of  Black  Rock  Harbor.  Buffalo,  for  a  distance  of 
about  1,300  feet  and  then  deflecting  about  35  degrees  northerly, 
and  running  in  at  right  angles  to  the  Canadian  shore,  a  total 
distance  of  2.810  feet.  Of  this  1,600  feet  will  be  a  fixed  weir, 
1,040  feet  will  be  sluice  openings,  and  the  remainder  will  be 
taken  np  by  sluice  gate  piers.  About  1,200  feet  of  the  reef  will 
be  utilized  at  a  small  cost  for  the  proposed  weir  as  it  is  about  the 
required  height,  viz.: — 6.6  feet  below  the  surface  of  the  water 
when  regulated  to  the  height  proposed.  The  river  bed  deepens 
suddenly  at  the  end  of  this  rock,  and  it  is  from  there  the  piers  and 
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sluice  gates  will  be  placed.  They  will  be  13  in  number,  80  feet 
•each  in  width,  and  have  a  depth  of  20  to  24  feet.  To  each  gate 
will  be  attached  suitable  hoisting  gear,  and  counter  weights  so 
arranged  that  the  variation  in  weight  due  to  immersion  will  be 
so  equalized  that  the  hoisting  gear  will  only  be  required  to  over- 
come the  friction,  etc.  So  nicely  will  this  adjustment  be  made, 
that  it  is  stated  two  men  only  will  be  required  to  operate  each 
sluice  and  the  whole  system  will  be  opened  in  three  quarters  of 
an  hour.  The  piers,  52  feet  long  and  12  feet  in  width  will  be 
built  of  concrete  faced  with  granite,  and  paving  stone  will  be 
carried  up  93/2  feet  above  the  water  and  upon  these  the  steel 
superstructure,  40  feet  in  height,  to  carry  the  weights  and  hoist- 
ing gear  will  be  placed.  The  weir  will  be  made  with  concrete, 
5  feet  wide  on  top  with  rounded  crest  with  upper  side  sloped  one 
to  one,  the  lower  side  vertical,  and  both  sides  filled  in  with  large 
stones.     The  foundation  is  upon  rock-bottom  throughout. 

In  calculating  the  discharge  in  the  last  35  years,  it  is  estimated 
that  the  mean  monthly  discharge  was  220,430  cubic  feet  per  sec- 
ond, and  the  greatest  mean  discharge  for  the  first  six  months 
(which  occurred  m  1876),  285.200  cubic  feet  per  second.  The 
volume  of  discharge  over  the  weir  with  the  water  at  574.5  feet 
will  be  113,400  cubic  feet  per  second,  which  can  be  increased  at 
will  up  to  159,500  cubic  feet  per  second  by  opening  the  sluice 
gates  and  making  the  total  discharge  272.900  cubic  feet  per 
second,  exceeding  by  1,900  cubic  feet  per  second,  the  average 
supply  for  the  storage  season,  for  any  year  excepting  1876. 
But  it  is  pointed  out  that  in  the  last  6  months  of  the  year  the 
discharge  was  60,000  cubic  Teet  per  second  less  than  the  capacity 
of  the  proposed  regulating  works,  which  could  then  have  lowered 
the  water  one  foot  in  two  months,  and  that  this  contingency, 
as  well  as  those  in  the  future,  could  be  readily  dealt  with  by 
lowering  the  wai-er  sufficiently  during  the  season  of  limited  sup- 
ply, after  navigation  closes. 

In  conjunction  with  this  work  a  channel  and  lock  will  be 
necessary  on  the  Buffalo  side  of  the  river  to  a  point  below  the 
gorge  where  it  widens  and  the  current  is  slower,  in  order  that 
vessels  may  pass  around  the  works  and  at  the  same  time  do  away 
with  the  present  dangers  and  difficulty  in  navigating  the  shoals 
and  swift  current  in  this  part  of  the  river.  The  estimated  cost  of 
the  regulating  work  is  about  $800,000.  while  the  cost  of  the  17 
foot  channel  and  lock,  600  feet  bv  60  feet  bv  21  feet,  is  estimated 
at  about  $1,600,000,  or  about  $2,400,000  in  all.  The  probable 
effect  of  the  proposed  works  upon  the  lakes  and  v.-aterwavs  above 
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and  l)elo\v  is  also  one  of  great  interest  and  importance.  Perhaps 
the  latter  is  more  particularly  so  to  Canada,  for  any  further 
lowering  of  the  waters  of  Lake  Ontario  and  the  St.  Lawrence 
River  would  almost  amount  to  a  national  calamity.  W^hile  the 
report  is  not  conclusive  upon  this  particular  point,  the  investiga- 
tions in  that  respect  not  having  been  completed,  it  is  claimed 
that  regulation  will  not  materially  change  the  annual  discharge 
through  the  Niagara  River,  and  will  only  modify  the  distribution  of 
flow  about  5  per  cent,  of  the  average  discharge,  and  therefore 
cannot  materially  afTect  the  level  of  Lake  Ontario  and  the  St. 
Lawrence. 

It  seems  that  through  the  deepenings  of  the  channels  of  the 
St.  Clair  and  Detroit  Rivers  in  recent  years,  the  low  water  levels 
of  Lakes  Huron,  and  Michigan  have  been  lowered  one  foot.  It 
is  estimated  that  the  direct  result  of  raising  the  level  in  Lake 
Erie  3  feet  will  be  a  corresponding  rise  of  2  feet  in  Lake  St.  Clair 
and  one  foot  in  Lakes  Huron  and  Michigan,  thus  restoring  to 
the  latter  their  former  natural  low  water  level  previous  to  the 
year  1886,  and  at  the  same  time  diminish  the  fluctations  of  these 
lakes  one  foot.  It  is  shown  also  in  favor  of  this  scheme  that  the 
aggregate  cost  of  improving  Lake  Erie  harbors  alone  has  aver- 
aged $1,000,000,  for  every  foot  in  depth  of  permanent  improve- 
ment, and  also  that  the  enlargement  of  the  navigable  channels  of 
the  St.  Clair  and  Detroit  River  to  a  width  of  600  feet,  is  at  pres- 
ent a  matter  of  urgent  necessity,  and  the  favorable  effect  that  the 
proposed  work  would  have  in  this  instance  also  is  apparent.  The 
report  states  that  the  stage  at  w'hich  the  lake  level  would  be 
regulated,  that  is  with  an  elevation  of  574.5  feet  above  mean  tide 
water,  would  be  6  inches  below  high  water  mark,  but  the  date 
upon  which  this  height  was  reached  does  not  appear  to  be  given. 


DISCUSSION. 

Mr.  A.  R.  Davis: — I  think  we  are  deeply  indebted  to  the 
writer  for  this  paper  on  a  subject  that  has  arrested  the  attention 
not  only  of  our  Engineers  but  of  the  American  Engineers. 
The  Deep  Water  Ways  Commission,  comi)osed  of  eminent 
Engineers  has  been  looking  into  the  matter  of  the  water  levels 
of  the  L^pper  Lakes  now  for  several  years.  And  we  know  that 
the  canal  at  Chicago  has  been  a  question  of  grave  fear  on  the 
part  of    the  Engineers    in  reference  to  the    levels  of  the    L'pper 
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Lakes.  We  hear  now  that  the  complaint  of  the  people  on  the 
Mississippi  River  is  that  the  sewage  of  Chicago  is  being  carried 
down  the  Mississippi  and  is  very  gravely  interfering  with  the 
purity  of  the  water.  That  of  course  indicates  the  drainage  of  the 
waters  of  the  Upper  Lakes  to  the  westward  and  southward. 

An  important  question  with  us  here  is  the  level  of  Lake 
Ontario.  If  a  dam  is  thrown  across  the  Niagara  River  it  will 
interfere  with  the  discharge  to  a  greater  or  lesser  extent  and 
consequently  with  the  levels  of  Lake  Ontario.  The  writer  of 
this  paper  points  out  that  difference  in  discharge  is  going  to  be 
very  slight.  I  think  he  says  it  would  be  only  some  five  per  cent. 
I  cannot  see  why  such  a  discharge  should  be  allowed  if  it  is 
thought  necessary  to  construct  a  dam  there  of  such  magnitude. 

This  is  a  question  we  are  all  concerned  in.  and  we  are  in- 
debted to  the  writer  for  giving  us  this  very  able  paper;  and  I 

Mr.  H.  H.  Gibsor: 

There  is  one  point  mentioned  by  the  writer  of  the  paper  that 
I  would  like  to  speak  of.  He  says  that  Lake  St.  Clair,  Lake 
Huron  and  Lake  Superior — and  I  suppose  Lake  Michigan — 
would  be  raised  one  foot  each  in  their  level.  Can  any  one  here 
explain  how  it  could  occur,  that  the  level  of  these  Lakes 
which  run  into  Lake  Erie  with  a  fall  from  each  river  would  be 
raised. 

Mr.  A.  R.  Davis: — He  claims  that  by  raising  the  level  of 
Lake  Erie  three  feet  at  the  bottom  you  would  raise  the  level  of 
Lake  Michigan  one  foot. 

Mr.  H.  H.  Gibson: — Is  there  only  that  much  fall  in  the 
River  ? 

Mr.  A.  R.  Davis: — That  is  the  inference. 

Mr.  H.  H.  Gibson: — Yes,  but  I  thought  it  was  more  than 
that. 

President  Ross: — This  paper  is  founded  on  a  preliminary 
report  only.  The  Deep  Water  \\'ays  Commission  has  been  tak- 
ing soundings  and  obtaining  information,  and  are  doing  so  still, 
since  the  date  given  here  of  this  preliminary  report.  I  have  seen 
them  myself  at  work  there  with  a  tug  in  the  River.  This  report 
deals  with  what  is  called  damming  the  Niagara  River,  a  thing 
which  people  many  years  ago  thought  was  a  preposterous  propo- 
sition. When  the  final  report  of  this  Deep  Water  Ways  Commis- 
sion is  published  there  will  be  a  great  deal  more  information  given. 
One  point  that  Mr.  Farncomb  has  not  taken  into  consideration. 
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this  is,  the  action  of  the  wind  on  Lake  Erie.  When  there  is  a  strong 
south-west  wind  the  water  is  piled  up  there  to  the  easterly  end  of 
the  Lake,  at  Buffalo  and  all  along  the  Canadian  shore,  and  at 
Port  Colborne,  and  towards  the  easterly  end  of  the  Lake.  The 
water  rises  very  materially,  perhaps  two  or  three  feet;  and  then 
the  Niagara  River  rises  in  the  narrow  places;  just  below  the 
Falls,  perhaps  it  will  rise  15  feet  in  one  heavy  storm.  This  paper 
deals  with  Lake  Erie  as  if  it  were  a  mill-pond  that  the  wind  did 
not  affect  very  much.  But  the  action  of  the  wind  really  affects 
Lake  Erie  very  considerably. 

Mr.  A.  R.  Davis: — Who  is  concerned  in  the  construction  of 
this  dam  ? 

President  Ross: — The  Deep  Water  Ways  Commission  is  a 
United  States  Government  Commission.  There  was  a  joint 
meeting  of  Canadian  and  American  Commissioners,  but  I  think 
what  is  being  done  now  is  being  done  by  the  American  Com- 
missioner altogether. 

There  is  another  point  that  Mr.  Farncomb  has  not  touched 
on.  that  is,  the  damages  that  would  have  to  be  paid  to  the  owners 
of  lands  in  the  vicinity  of  Lake  Erie.  There  is  a  large  acreage 
of  comparatively  low  lands  in  the  vicinity  of  Lake  Erie  that  are 
only  about  three  or  four  feet  above  the  average  level  of  the 
Lake;  these  lands  are  now  cultivated  and  drained  and  if  Lake 
Erie  were  raised  nearly  four  feet  vast  tracts  of  land  would  be 
flooded  and  there  would  be  quite  a  bill  for  damages. 

The  idea  of  raising  the  level  of  these  Lakes  is  quite  a  good 
one;  I  suppose  it  is  easier  to  raise  the  waters  of  the  lake  than 
to  be  continually  deepening  the  waters  of  the  harbors  as  has  to 
be  done  in  view  of  the  fact  that  boats  of  much  greater  draught 
are  being  used  now,  boats  of  twenty  feet  and  probably  a  greater 
draught  have  to  come  into  our  harbors.  Port  Colborne  Harbor 
is  being  deepened  now  by  the  Dominion  Government  to  a  depth 
of  twenty  feet  although  the  canals  are  still  only  fourteen  feet  in 
depth. 

Mr.  H.  H.  Gibson: — Was  not  the  intention  in  building  this 
submarine  weir  to  raise  it  to  a  normal  level,  not  to  raise  it  be- 
yond the  original  height  that  they  suppose  the  lake  stood  at  i 
In  that  case  there  would  be  no  damages. 

President  Ross: — T  do  not  know  about  that:  you  might  have 
to  go  back  into  the  history  of  the  lake. 

Mr.  II.  11.  Gibson: — I  mean  of  recent  times. 
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President  Ross: — Not  that  anybody  remembers. 

Mr.  H.  H.  Gibson: — I  thought  that  was  the  intention  all 
through  the  paper. 

President  Ross: — There  is  a  great  area  of  land  now  cultivated 
that  could  not  be  cultivated  if  the  lake  were  raised;  ^nd  i/he 
people  who  are  making  a  profit  off  that  land  would  be,  I  think, 
entitled  to  damages.  However,  that  is  a  question  for  the 
lawyers. 

Mr.  H.  H.  Gibson: — They  are  probably  using  land  that 
belongs  to  the  Government. 

President  Ross: — No,  this  land  is  above  the  average  high 
water  mark.  I  do  not  suppose  high  water  mark  would  mean  the 
highest  level. 

Mr.  H.  H.  Gibson: — It  would  not  mean  flood  water. 

President  Ross: — That  is,  water  piled  up  by  the  action  of 
the  wind  ? 

Mr.  Gibson: — Yes. 

President  Ross: — No,  it  would  not  mean  that.  Of  course  high 
water  marlc  is  very  difficult  to  define. 
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SURVEYING    BY  PHOTOGRAPHY. 

BY    J.    N.    WALLACE,    O.L.S.,    D.L.S. 

Considering  the  fact  that  Canada  possesses  in  the  Rocky- 
Mountains  son:e  of  the  most  difficult  country  in  the  world  to 
survey,  it  is  strange  that  even  amongst  surveyors,  there  should 
not  be  a  more  general  knowledge  of  the  method  known  as  photo- 
graphic surveying,  which  is  so  well  adapted  to  rugged  districts. 
This  method  is  of  interest  not  only  to  surveyors  but  to  pho- 
tographers as  well,  for  the  latter  can  fairly  claim  that  by  its 
use  surveying  has  been  added  to  the  already  long  list  of  sciences 
which  are  indebted  to  the  art  of  photography.  There  can  be 
little  doubt  that  the  general  want  of  knowledge  of  the  method 
is  due  to  the  mistaken  idea  that  its  practice  is  involved  in 
mathematics.  No  doubt  some  effort  is  required  at  first, 
to  realize  the  general  relations  of  a  photograph  to  the  actual 
country,  but  the  theoretic  knowledge  necessary  for  the  practice 
of  surv^eying  by  photography  is  not  very  extensive  nor  difficult 
for  a  surveyor  to  acquire.  It  must  not  be  supposed  that  pro- 
ficiency in  the  practical  art  is  so  easily  gained,  for  its  difficulties 
are  such  that  natural  aptitude  and  a  large  experience  in  the 
field  are  necessary  to  overcome  them. 

The  use  of  photography  for  surveying  purposes  is  much  older 
than  is  popularly  supposed.  So  far  back  as  i860,  the  idea  was 
practically  developed  by  Colonel  Laussedat,  but  its  use  has 
been  very  restricted.  Surveys  to  a  small  extent  have  been  car- 
ried out  in  several  European  countries,  notably  in  the  Italian 
Alps,  where  the  lower  parts  of  the  mountains  have  been  sur- 
veyed by  the  plane  table  and  the  higher  altitudes  by  photo- 
graphy. None  of  these  surveys,  however,  approach  the  extent 
of  the  Canadian  surveys.  Under  the  direction  of  Mr.  Deville, 
the  Surveyor-General  of  Dominion  Lands,  who  originated  the 
use  of  the  method  in  Canada,  photographic  surveys  already  have 
covered  over  25,000  square  miles  in  the  foothills  of  the  Rockies 
and  in  the  mountains  themselves  in  British  Columbia  and  the 
Yukon.     These   were   commenced  in    1887   and  have   been   ex- 
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tended  almost  every  year  since  then.  The  foothills  surveys 
include  the  area  between  the  prairie  and  the  Rockies,  from 
Calgary  southwards  to  near  Macleod,  covering  about  2,000 
square  miles  of  country  varying  in  altitude  from  3,600  to  8,000 
feet.  These  surveys  are  plotted  with  great  detail,  and  are  used 
in  connection  with  irrigation  works.  About  20,000  square  miles 
of  the  boundary  country  between  Canada  and  Alaska  have  been 
surveved  in  a  preliminary  manner,  and  besides  extensive  sur- 
veys along  the  railway  belt  in  British  Columbia,  photography  has 
been  applied  to  the  survey  of  part  of  the  country  forming  the 
north  boundary  of  British  Columbia,  and  more  recently  to  the 
survey  of  the  celebrated  Crow's  Nest  coal  area. 

The  photographic  method  receives  its  best  application  in 
the  survey  of  mountainous  districts,  for  the  very  ruggedness  of 
such  countries,  which  proves  a  barrier  to  ordinary  methods  of 
survey,  is  itself  an  advantage  when  we  use  photography,  as  it 
affords  stations  from  which  commanding  views  can  be  obtained. 
The  ch'ef  characteristic  of  the  method  is  its  ability  to  make 
a  rapid  record  of  the  positions  of  inaccessible  points,  and  hence 
the  more  inaccessible  and  numerous  these  points  the  more  fully 
are  its  advantages  developed.  There  are,  however,  cases  where 
it  can  be  well  used  apart  from  mountains,  when  we  wish  to 
make  a  survey  of  any.hing  lying  in  one  horizontal  plane  or 
nearly  so,  which  can  be  overlooked  from  suita1)le  stations.  Such 
cases  may  occur  in  the  survey  of  a  rocky  coast-line,  the  shores 
of  a  lake,  the  windings  of  a  river  in  a  deep  valley,  etc.  In  such 
cases,  by  means  of  the  perspectometer  instrument,  we  can  de- 
duce the  horizontal  plan  from  the  vertical  photograph  very 
easily   and   rapidly. 

In  considering  the  general  principles  of  photographic  sur- 
veying, it  may  be  well  to  first  of  all  point  out  the  relation 
existing  between  the  positions  of  objects  in  a  countrv.  as  seen 
from  a  camera  station,  and  the  positions  of  the  correspond- 
ing points  in  the  photograph.  We  may  suppose  a  surveying 
camera,  so  levelled  that  the  plate  is  exactly  in  a  vertical  plane, 
to  be  set  up  on  some  mountain  peak,  and  a  view  to  be  taken  of 
a  range  across  a  vallev.  We  know  that  an  image  of  the  distant 
scene  is  formed,  by  the  lens,  at  a  distance  behind  it  equal  to 
its  focal  length,  that  is,  on  the  sensitized  plate.  We  also  know- 
that  the  points  in  th=s  image  are  so  situate  that  a  line  drawn 
from  any  object  to  the  so-called  centre  of  the  camera  lens  and 
continued  onwards  will  pass  through  the  corresponding  point  in 
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the  image.  Considering  a  whole  series  of  such  lines  drawn  from 
the  various  objects  through  the  centre  of  the  lens,  we  may 
regard  the  image  on  the  sensitized  plate  as  consisting  of  the 
points  of  intersection  on  the  plate  of  all  the  lines  of  sight  from 
the  centre  of  the  lens  to  the  objects  in  the  landscape. 

We  may  now  suppose  a  transparent  screen  to  be  placed  at 
a  distance,  in  front  of  the  centre  of  the  lens,  equal  to  its  focal 
length,  and  to  be  exactly  parallel  to  the  sensitized  plate.  The 
eye  placed  at  the  position  of  the  lens  and  looking  through  the 
screen  would  see  the  landscape  as  it  were  projected  on  the 
screen.  Such  a  picture,  being  formed  by  the  intersection  of  the 
various  Hues  of  sight  on  a  plane  parallel  to  the  plate  and  equally 
distant  from  the  centre  of  the  lens,  would  therefore  be  exactly 
similar  to  the  image  on  the  plate.  We  could,  therefore,  replace 
the  picture  on  ihe  screen  by  superimposing  a  finished  print 
taken  from  the  negative.  By  imagining  lines  drawn  from  the 
centre  of  the  lens  to  the  print  so  placed  on  the  screen,  we  can 
realize  how  it  is  that  a  photograph  gives  a  graphic  record  of 
the  different  lines  of  sight  to  all  the  visible  objects,  as  seen  from 
the  camera  station. 

In  order  to  make  use  of  this  record  we  must  have  some 
basis  to  work  on.  In  the  case  of  every  photograph,  in  addition 
to  the  known  focal  length,  which  is  constant,  we  must  know 
three  things.  Firstly,  where  is  the  horizon  line,  that  is,  where 
would  a  horizon' al  plane  through  the  centre  of  the  lens  have 
intersected  the  negative  while  the  photograph  was  actually  be- 
ing taken.  Secondly,  we  must  know  where  the  axis  of  the 
lens  (that  is,  "  the  line  of  sight  "  of  the  camera)  intersected  the 
negative.  This  is  called  the  principal  point  and  is  always  on  the 
horizon  line  so  long  p.s  the  plate  was  exposed  vertically.  A 
vertical  line  across  the  neeative  through  the  principal  point  is 
called  the  principal  line.  These  two  lines  quarter  the  negative. 
As  the  screen  picture  is  similar  and  similarly  placed  to  the  neea- 
tive. these  lines  will  occupy  similar  positions  on  it.  Lastly, 
we  must  always  know  the  absolute  azimuth  of  the  line  of  sight 
of  the  camera  for  each  exposure.  While  in  reality  the  picture 
of  the  landscape  's  recorr'ed  behind  the  lens,  it  is  much  easier 
to  grasp  the  general  principles  if  we  suppose  it  to  have  been 
recorded  on  the  imaginary  screen  placed  parallel  to  the  plate 
and  in  front  of  the  lens. 

There  are  very  many  formes  of  cameras  for  surveying  pur- 
poses, which  may  be  roughly  classified  as  those  which  are  simply 
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cameras,  and  those  which  have  in  conjunction  some  means  of 
measuring  horizontal  or  vertical  angles  or  both.  The  Canadian 
Camera  is  of  the  first  class,  so  that  it  is  always  accompanied 
by  a  second  instrument  to  measure  angles.  Generally  a  3-inch 
transit  fitting  on  the  camera  tripod  is  used,  and  angles  are 
measured  immediately  after  the  views  have  been  taken  by  simply 
replacing  the  camera  by  the  transit,  without  disturbing  the 
tripod.  The  camera  itself  consists  of  a  plain  rectangular  box, 
with  no  focussing  arrangement,  being  composed  of  a  metal 
framework,  surrounded  by  mahogany.  It  can  be  used,  like 
ordinary  cameras,  either  with  the  long  edge  of  the  plate  hori- 
zontal or  vertical.  On  two  adjacent  sides  are  a  pair  of  levels 
at  right  angles,  one  of  each  parallel  to,  and  one  transverse  to 
the  line  of  sight  of  the  camera.  One  pair  is  always  on  top  and 
the  other  pair  neglected  for  the  time.  When  a  plate  is  exposed 
it  is  pressed  against  a  rectangular  metal  border  in  front  of  it. 
In  this  frame,  appearing  in  every  print  as  a  black  border,  are 
four  small  nicks  in  the  approximate  centre  of  the  four  sides. 
These  nicks  are  so  placed  that  the  lines  joining  opposite  pairs 
are  at  right  angles,  and  their  intersection  is  at  the  principal 
point.  The  placing  of  these  nicks  to  fulfil  these  two  conditions 
is  of  the  nature  of  a  permanent  adjustment,  and  will  not  be 
discussed  here.  With  the  nicks  so  placed,  the  camera  can  be 
levelled  so  that  a  horizontal  plane,  containing  the  axis  of  the 
lens,  will  pass  through  the  nicks.  The  principal  line  must  then 
pass  through  the  top  and  bottom  nicks.  As  the  spirit  levels 
cannot  l;e  adjusted  in  the  usual  way,  being  fixtures,  it  is  nec- 
essary to  find  instead  the  position  wliich  the  bubbles  must  occu- 
py in  the  level  tubes,  when  the  two  side  nicks  inside  the  camera 
are  horizontal.  The  levels  parallel  to  the  line  of  sight  have  only 
one  function,  namely,  to  place  the  plate  in  a  vertical  plane,  one 
level  being  used  for  each  position  of  the  camera.  The  position 
of  the  bubble  in  each  of  these  levels  when  the  plate  is  vertical 
is  found,  at  the  commencement  of  the  season's  work,  by  an 
experiment  somewhat  analogous  to  that  by-  which  the  zenith 
can  be  found  in  an  astronomical  ob.servatory.  Having  been 
once  found,  the  bubble  is  always  placed  in  the  .same  position, 
and  we  know  that  the  plate  is  vertical  whenever  an  exposure 
is  made.  The  position  of  the  bubble  in  each  of  the  transverse 
levels,  when  the  nicks  are  horizontal,  is  also  found  once  for 
the  season's  work.  When  the  bubbles  have  been_so  placed  at 
every  exposure  of  a  plate  during  the  course  of  the  survey,  we 
know  that   the  horizontal   and   principal   lines  must  have  passed 
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through  the  nicks,  and  we  can  at  once  so  draw  them  on  the 
prints   subsequently  made. 

If  the  proper  position  of  the  bubbles  were  not  known  dur- 
ing the  survey,  we  need  only  assume  positions  for  each  of  the 
four  levels.  These  being  used  throughout  the  survey  we  can 
subsequently,  by  an  experiment,  find  the  positions  of  the  hori- 
zon and  principal  lines,  relatively  to  the  nicks  for  the  particu- 
lar placing  of  the  bubbles  used  throughout,  and  then  draw  these 
lines  in  similar  positions  for  aV  the  prints. 

There  is  therefore  no  practical  difficulty  in  drawing  these 
lines  on  the  prints,  for  they  are  at  once  drawn  in  similar  posi- 
tions for  all  the  prints.  Their  positions  can,  however,  be  inde- 
pendently checked  for  each  separate  print,  if  required. 

The  finished  print  with  the  horizon  and  principal  lines 
drawn  on  it  in  their  correct  positions,  may  now  be  supposed  to 
occupy  the  place  of  the  screen  picture  in  front  of  the  camera 
lens  in  the  field.  Each  point  in  the  print  is  now  exactly  on 
the  line  of  sight  from  the  lens  to  the  corresponding  object. 
Every  object  whose  image  lies  on  the  horizon  line  of  the  print 
has  the  same  apparent  elevation  as  the  lens,  and  from  the  dis- 
tances of  the  other  image  points  above  or  below  the  horizon 
line,  we  can  deduce  the  altitude  of  the  object  relatively  to  that 
of  the  station  by  the  principle  of  similar  triangles.  By  drawing 
verticals  from  each  point  to  the  horizon  line,  we  have  a  series 
of  points  along  that  line  which  gives  the  horizontal  angles  be- 
tween the  lines  of  sight  to  the  objects.  The  azimuths  to  these 
various  objects  would  then  be  all  known  if  we  knew  the  azimuth 
to  one.  This  is  found,  for  each  view,  by  setting  up  the  transit 
and  reading  the  angles  to  at  least  one  prominent  object  in 
each  view,  such  as  an  isolated  peak,  which  can  be  recognized 
subsequently  in  the  print.  At  the  same  time  a  reading  being 
taken  to  one  of  the  other  triangulation  stations,  we  have  the 
azimuth  of  each  of  the  "  arientation "  points  selected  in  the 
views.  When  the  print  is  made,  we  first  recognize  the  point 
we  selected  in  the  field,  and  then  draw  a  vertical  from  it  to  the 
horizon  line.  From  the  position  of  the  foot  of  this  perpen- 
dicular, relatively  to  the  position  of  the  principal  point,  we  can 
deduce  the  azimuth  of  the  principal  point  itself,  by  a  graphic 
construction. 

From  what  has  been  just  said,  the  method  of  plotting  the 
survey  will  be  apparent.  The  triangulation  and  camera  stations 
being  laid  down  on  the  plan  in  the  usual  wav,  a  line  is  drawn 
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from  the  camera  station  in  the  direction  of  the  line  of  sight  of 
the  camera  when  the  particular  photograph  was  taken  in  the 
lield.  On  this  line  a  point  is  marked  at  a  distance  from  the 
plotted  station  equal  to  the  known  focal  length,  and  here  a  sec- 
ond line  is  drawn  perpendicularly.  This  last  line  has  now  the 
same  relation  to  the  plotted  camera  station,  both  in  distance 
and  arientation  that  the  horizon  line  on  the  screen  picture  had 
to  the  centre  of  the  lens  in  the  field.  By  laying  off  on  it  the 
same  series  of  points  as  we  obtained  from  the  verticals  on  the 
horizon  line  and  drawing  lines  from  the  plotted  station  to  these 
points,  we  have  a  series  of  lines  representing  the  azimuths  to  all 
the  objects  selected.  The  same  procedure  being  gone  through 
for  a  second  photograph,  taken  at  another  station  and  including 
the  same  points,  gives  a  second  series  of  radiating  lines.  Cor- 
responding intersections  finally  establish  the  positions  on  the 
plan. 

The  prints  are  enlarged  in  the  linear  ratio  of  2.1  to  i.  form- 
ing prints  about  13  inches  by  9  inches.  In  the  metal  border, 
surrounding  the  plate,  the  focal  length  is  exactly  marked  off, 
so  that,  by  this  ingenious  arrangement,  this  length  is  similarly 
enlarged  when  the  print  is  made.  It  is  really  this  enlarged  focal 
length,  or  ''  distance  line,"  which  is  used  when  plotting  the  plan, 
thus  preserving  constant  the  ratio  between  the  distances  apart 
of  points  on  the  negative  and  the  actual  focal  length.  The  effect 
of  enlarging  a  print  is  the  same  as  though  the  screen  picture 
was  moved  proportionately  far  away  from  the  lens. 

As  the  points  are  plotted  by  intersections  of  lines  of  sight 
to  the  same  points  from  two  stations,  similar  points  must  be 
recognized  in  two  views. .  This  matter  of  identification  is  easy 
or  difificult  according  to  the  angle  between  the  two  lines  of  sight, 
the  nature  of  the  scenery  and  the  quality  of  the  photographs. 
When  the  relative  positions  of  points  in  two  photographs  are 
much  chang-ed.  the  only  way  is  to  regularly  follow  similar  ridges 
in  each  print,  the  identification  of  one  point  then  leading  to 
another,  and  so  on.  In  this  way  many  points  can  be  recognized, 
which  could  not  be  done,  if  we  proceeded  in  a  haphazard  way. 
Both  the  ability  to  select  points  capable  of  identification,  anrl 
identification  itself  are  largely  extended  by  practice. 

A  sufficient  number  of  well-selected  points  being  plotted, 
the  elevations  of  all  or  some  are  found  relatively  to  the  camera 
station,  by  the  principle  of  sitnilar  triangles.  The  elevation 
of   the    station   having  been    found    by    trigonometric   levelling. 
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a  simple  addition  or  subtraction  gives  the  absolute  elevation. 
We  now  have  the  positions  and  elevations  of  the  salient  points, 
and  proceed  to  draw  the  contours  by  interpolation  for  every 
100  feet  or  200  feet  as  the  case  may  be.  Plans  of  mountainous 
countries  consist  almost  entirely  of  these,  and  the  watercourses. 
Enough  points  cannot  be  accurately  located  on  the  plan  to 
draw  the  contours  by  these  alone.  Whatever  the  method  of  sur- 
vey, the  smaller  details  must  be  drawn  by  estimation.  For  this 
reason,  in  judging  different  methods,  a  great  advantage  must 
attach  to  that  method  which  enables  the  topographer  to  esti- 
mate most  closely.  Photography  has  here  a  great  advantage 
over  its  rival  the  plane  table,  for  by  having  two  or  more  photo- 
graphs showing  the  country  from  different  points  of  view  to 
which  he  can  refer  as  often  cS  required,  the  topographer  can 
arrive  at  a  very  much  truer  knowledge  of  the  details  than  when 
using  the  plane  table,  which  is  restricted  to  one  point  of  view 
at  a  time. 

On  the  other  hand  it  is  claimed  that  it  is  easier  to  contour 
details  with  the  actual  country  before  you  than  from  a  photo- 
graph. In  this  connection  it  must  be  remembered  that  what 
we  see,  when  in  the  field,  is  little  more  than  a  perspective.  It 
is  by  our  knowledge  of  the  laws  of  perspective  (probably  ac- 
quired unconsciously)  that  we  derive  nearly  all  our  ideas  as  to 
what  would  be  its  horizontal  plan,  when  we  look  at  a  view, 
whether  the  view  is  a  landscape  or  the  interior  of  a  room.  It 
is  true  it  is  difficult  to  represent  on  a  horizontal  plan  what  is 
presented  to  us  on  a  vertical  photograph,  but  it  is  also  true 
that  our  own  eyes  can  only  see  the  projection  in  'he  field,  and 
similar  dif^culties  arise  when  contouring  there.  With  a  photo- 
graph, whose  distance  line  equals  the  distance  of  distinct  vision 
(about  ten  inrhes),  'he  sizes  of  objects  as  seen  in  the  photo- 
graph are  the  same  rs  the'r  apparent  sizes  when  we  look  at 
the  landscape  itself.  It  is  only  in  lack  of  brightness  and  defini- 
tion and  want  of  coloring  that  a  photograph  is  inferior  to  the 
actual  view. 

It  must  be  admitted  that  here  we  have  perhaps  the  greatest 
objection  to  the  photographic  method  of  surveying,  for  it  is 
not  possible,  in  the  present  state  of  science,  to  obtain  a  photo- 
graph as  clear  as  lhe  actual  view,  and  it  is  often  difficult  to 
get  even  good  photographs  at  all.  Beside  the  usual  defects  of 
all  lenses,  plates  and  prints,  the  defects  of  the  weather  are  pe- 
culiarly trying  to   a  survevor.     He  must   largely  take   it   as   it 
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comes.  The  weather  may  be  bad  for  days,  or  it  may  occur 
that,  after  a  laborious  cHmb  to  some  peak,  the  day.  which  pro- 
mised well,  may  suddenly  change,  and  the  surveyor  must  either 
take  the  photographs  under  poor  conditions  or  else  lose  a  day. 
Almost  any  defect  in  the  weather  has  a  worse  effect  on  photo- 
graphy than  on  natural  vision,  and  so  long  as  this  is  so,  an 
objection  can  always  be  urged  against  this  method  of  survey. 

Unfavorable  weather  conditions  are  caused  by  want  of  sun- 
shine, fog,  smoke  in  some  localities  and  the  blue  haze  at  high 
altitudes.  The  last  is  partly  neutralized  by  placing  an  orange 
glass  in  front  of  the  lens.  This  stops  the  blue  light  diffused 
by  the  atmosphere,  so  that  the  light  which  reaches  the  plate 
is  that  coming  from  the  objects  themselves  and  not  that  origin- 
ating in  the  intervening  air.  Such  a  screen  has  the  bad  effect 
of  markedly  increasing  the  shadows,  for  objects  in  shadow  are 
nearly  entirely  illuminated  by  the  atmosphere  and  such  light 
cannot  pass  the  screen.  The  result  is  that  a  valley  in  shadow 
shows  up  poorly,  unless  the  extreme  limit  of  exposure  for  the 
bright  lights  is  allowed. 

The  time  of  exposure  is  a  difficult  matter  to  decide,  vary- 
ing greatly  with  the  light,  the  scenery  and  the  altitude.  The 
effect  of  a  particular  light  on  eyesight  is  not  a  good  test  of  its 
effect  on  a  photographic  plate,  especially  behind  an  orange 
screen. 

The  Canadian  Camera  is  carried  in  the  field  in  a  box  also 
containing  a  dozen  plates,  the  whole  weighing  about  twenty 
pounds.  Single  plateholders  are  used,  and  the  plates  changed 
at  night  under  a  canopy  hung  from  the  inside  of  the  tent.  An 
arrangement  by  which  plateholders  could  be  re-filled  in  day- 
light would  be  a  great  improvement,  saving  the  surveyor  the 
alternative  of  having  to  come  down  to  his  camp  in  the  val- 
ley each  night,  or  else  having  to  carry  a  special  tent  up  the 
mountain.  Cramer's  isochromatic  plates  are  used,  4)4  i"-  ^  6^ 
in.  By  isochromatic  is  meant  a  plate  which  is  sensitive  to  the 
different  colors  more  in  proportion  to  their  illuminating  effect 
than  is  the  case  with  ordinary  plates,  which  are  almost  entirely 
acted  on  by  the  npn-luminous  rays.  Such  plates  give  results 
more  nearly  approaching  the  effect  of  natural  vision.  The  lens 
is  a  Zeiss  anastigmat.  consisting  of  two  doublets,  with  an  equi- 
valent focal  length  of  $5^  inches.  The  enlarged  prints  there- 
fore have  a  rlistance  line  of  about  twelve. inches,  a  little  cfreater 
than  the  distance  of  distinct  vision.     The  stop  used  is  F  36,  a 
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slightly  smaller  stop  than  No.  64  in  the  "  Uniform  System." 
The  enlargements  are  made  on  bromide  paper.  On  account  of 
the  small  stop,  the  orange  screen,  and  the  slow  plates,  exposure 
is  long,  varying  from  fifteen  seconds  for  a  midday  sun  in  June 
to  as  much  as  three  minutes  for  a  dull  day  later  in  the  season. 
The  scope  of  the  lens  is  such  that  seven  views  give  a  complete 
circle,  with  a  small  overlap  for  each. 

The  preliminary  triangulation  work  in  a  photographic  sur- 
vey does  not  greatly  differ  from  that  usually  employed.  The 
triangulation  stations  being  on  high  peaks,  usually  afford  good 
-camera  stations,  and  they  in  addition  to  others  are  so  used.  A 
sharp  peak  oft'ers  the  best  site.  Flat  topped  mountains,  espec- 
ially if  timbered,  are  very  objectionable.  If  they  exist  only  in 
isolated  groups  they  may  usually  be  surveyed  from  camera 
stations  situate  on  more  favorable  neighboring  ranges.  It  is 
a  general  rule  that  a  ridge  is  not  surveyed  by  camera  stations 
on  itself. 

With  regard  to  the  distance  which  may  be  safe- 
ly included  in  a  view,  this  will  depend  on  the  state 
of  the  weather  and  the  detail  required.  Speaking  gen- 
erally, suf^cient  detail  for  a  good  plan  of  a  rugged  country 
can  be  obtained  if  the  points  are  not  over  three  miles  away. 
Greater  detail  would  be  unnecessary  in  the  survey  of  rugged 
districts.  The  principal  shoulders  and  the  watercourses  down 
the  sides  of  the  mountains  can  be  well  plotted  from  good  pho- 
tographs up  to  six  miles.  Beyond  that  we  can  only  expect  to 
obtain  a  general  idea  of  the  country.  The  position  of  the 
camera  stations,  however,  is  more  often  described  by  the  neces- 
sity of  seeing  up  valleys  beyond  intervening  ridges,  than  by  the 
question  of  how  far  the  details  can  be  made  out.  Every  part 
of  the  country  must  also  be  covered  twice,  from  two  stations 
whose  distance  apart  forms  a  suitable  base.  It  must  be  remem- 
bered that  although  we  may  be  able  to  see  points  in  a  photo- 
graph up  to  six  miles,  it  does  not  follow  that  one  camera  sta- 
tion can  survey  a  circle  of  si;x  miles  radius.  Around  each 
camera  station  there  is  always  a  large  space  too  close  to  be  sur- 
veyed. When  points  approach  the  base  line  between  two  sta- 
tions, although  they  may  be  clearly  seen  in  the  photograph, 
the  lines  of  sight  to  them  from  the  two  stations  make  too 
obtuse  an  angle  to  allow  of  proper  identification.  Identification, 
even  with  good  photographs,  is  difficult  and  involves  much 
loss  of  time  if  the  lines  of  sight  to  the  points  intersect  at  a. 
greater  angle  than  forty  degrees.     The  aspect  of  the  country  is 
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too  much  altered  in  the  two  photographs  to  allow  enough  points 
to  be  identified.  If  we  imagine  a  segment  of  a  circle  contain- 
ing an  angle  of  forty  degrees  to  stand  on  the  line  joining  two 
camera  stations,  it  is  easily  seen  that  the  lines  of  sight  to  all 
points  in  this  segment  intersect  at  a  greater  angle  than  forty 
degrees,  and  the  whole  area  of  the  segment  is  poorly 
surveyed.  This  area  must  be  doubled  for  the  two  sides 
of  the  line.  With  camera  stations  distributed  over  a  country 
at  approximately  equal  distances  apart  of  five  miles  or  so.  these 
unsurveyed  segments  may  become  very  great,  and  almost  neu- 
tralize any  attempt  at  a  detailed  survey.  Had  the  same  total 
number  of  stations  been  placed  in  pairs,  a  couple  of  miles  apart, 
with  a  much  longer  interval  to  the  next  pair,  a  very  much  better 
survey  would  result.  This  is  a  matter  very  apt  to  be  overlooked 
in  a  photographic  survey.  It  may  be  remarked  that  the  absence 
of  a  record  of  what  has  been  covered  by  the  photographs  taken 
is  much  felt  in  the  field.  Xot  only  must  the  surveyor  recollect 
what  has  been  covered,  but  whether  it  has  been  covered  twice 
from  suitable  stations,  a  difificult  matter  in  a  country  whose 
aspect  is  much  changed  as  we  go  from  station  to  station. 

The  field  notes  of  the  photographic  part  of  the  survey  con- 
sists of  a  record  of  the  number  of  the  plate  exposed,  the  extent 
of  country  covered,  ihe  time  of  exposure,  kind  of  light,  and 
such  remarks  as  may  be  useful.  The  magnetic  bearing  of  the 
line  of  sight  of  the  camera  should  also  be  taken  by  means  of 
a  pocket  compass,  as  a  general  indication  of  the  direction  of 
the  view  for  office  reference. 

The  chief  objections  to  the  photographic  method  may  be 
considered  to  be  the  difficulties  of  obtaining  good  photographs, 
the  absence  of  record  of  what  has  been  properly  covered  by  the 
camera,  the  fact  that  the  country  must  afTord  stations  over- 
looking large  areas,  cind  finally  that  a  long  apprenticeship  is 
necessary  in  the  field  to  properly  estimate  exposure,  and  that 
advancement  in  the  science  of  photography  itself  is  necessary 
to   perfect   the   method. 

On  the  other  hand,  we  have  a  much  shorter  time  in  the  field, 
not  only  saving  expense,  but  a  matter  of  consequence  in  a 
severe  climate,  and  a  possibility  of  surveying  countries  contain- 
ing many  inaccessible  points  \\ith  sfreater  detail  than  by  any 
other  known  method.  The  fact  that  a  rather  long  tiive  is  taken 
to  plot  from  photographs  is  largely  due  to  the  camera  stations 
not  being  suitably   arranged   to   facilitate   identification,   and   to 
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poor  qualities  of  photographs,  both  of  which  impediments  can 
only  be  avoided  by  practical  experience. 

As  a  practical  example  of  the  use  of  the  photographic  meth- 
od of  surv^ey,  some  statistics  will  be  given  of  the  survey  of  the 
Crows  Nest  coal  area,  on  which  the  writer  was  engaged  last 
year.  This  area  consists  of  a  group  of  cretaceous  mountains 
•6,500  to  7,500  feet  altitude,  surrounded  by  limestone  mountains 
rising  to  9,500  feet.  The  field  work  in  this  survey  occupied 
three  months  with  a  party  of  six,  all  told,  during  which  51  trian- 
gulation  stations  and  y2  camera  stations  were  established  and  336 
photographs  taken.  Of  the  camera  stations,  25  were  over  7,000 
feet  and  only  14  below  6,000  feet.  The  area  plotted  from  the 
photographs  covers  551  square  miles,  an  area  of  over  15  town- 
ships. The  contours  are  shown  for  every  100  feet,  and  con- 
siderable detail  is  shown,  as  the  plan  is  on  a  scale  of  1-30,000, 
or  about  38  chains  to  one  inch.  The  plotting  occupied  four 
persons  for  three  months.  The  altitudes  of  the  triangulation 
and  camera  stations  were  found  by  trigonometric  levelling,  us- 
ing the  levels  along  the  Canadian  Pacific  Railway  as  a  basis. 
AVith  the  exception  of  a  few  traverses  of  some  of  the  rivers  the 
■entire  topography  has  been  plotted  from  the  photographs.  It 
may  fairly  be  claimed  that  this  large  area  of  rugged  country 
could  not  have  been  surveyed  and  plotted  in  the  same  time  by 
any  other  method.  The  survey  and  plotting  were  carried  out 
imder  the  direction  of  Mr.  A.  O.  Wheeler.  D.L.S.,  who  has  been 
in  charge  of  photographic  surveys  for  the  Dominion  Govern- 
ment for  the  past  six  years. 

In  the  foregoing  outline,  the  writer  has  endeavored  to  give 
some  general  idea  of  the  photographic  method  in  the  survey 
of  mountainous  districts,  avoiding  technicalities  which  can  only 
be  interesting  to  those  who  desire  to  study  the  method  in  detail. 
Such  will  find  in  Mr.  Deville's  work  "  Photographic  Surveying," 
a  complete  account  of  its  mathematical  aspect  and  also  a  mas- 
terly review  of  the  principles  of  photography  itself  as  applied  to 
distant  scenery.  Another  excellent  publication  is  Appendix  No. 
10,  U.S.  Coast  and  Geodetic  Survey  for  1897.  by  J.  A.  Flemer. 


DISCUSSION. 

IMr.   C.   A.  Jones: — Are  those  photographs  retained  by   the 
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Government  or  by  the  person  who  takes  them  ?     The  Govern- 
ment should   have  them,  or  copies  of  them. 

Mr.  Dickson: — I  understood  last  year  that  ten  parties  had 
photographic  apparatus  and  that  they  returned  everything  to- 
the  Department,  even  the  films.  Of  course  when  the  Govern- 
ment furnishes  the  apparatus  it  expects  the  results  will  belong 
to  the  Government. 
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[This  Association  is  not  responsible  as  a  body  for  any  opinions  expressed  in  its  Papers 
by    Members.'] 

THE    CANADIAN    ASSOCIATION    OF   CIVIL 
ENGINEERS  AND  SURVEYORS. 

A.  R.  DAVIS.   B.A.SC,  O.L.S,  |^  \  : 

A  few  years  ago  I  had  the  honor  of  submitting  a  paper  be- 
fore this  Association  on  the  subject,  "  The  Field  of  Civil  Engin- 
eering." 

At  present  I  desire  to  glance  briefly  at  the  broader  field  of 
Civil  Engineering  and  Surveying  combined,  in  order  to  point 
out  a  few  reasons  why,  in  my  judgment,  these  two  branches  of 
one  profession  should  be  consolidated  into  one  Society  or  Asso- 
ciation. We  are  all  pleased  with  the  fact  that  the  tendency  of 
late  has  been  in  the  direction  of  a  closer  fraternal  union  between 
Engineers  and  Surveyors.  As  members  of  the  Canadian  Society 
of  Civil  Engineers,  and  of  this  Association  of  Ontario  Land  Sur- 
veyors, the  thought  presented  itself  to  me  that  by  frankly  ex- 
pressing my  views  on  the  subject  at  the  present  time,  when  we 
are  stepping  out  into  a  new  century,  a  general  friendly  discussion 
of  the  whole  matter  might  possibly  be  provoked  that  would 
materially  assist  in  bringing  our  Engineers  and  Surveyors  into 
closer  contact  and  ultimately  lead  to  a  corporate  union. 

In  the  first  place  I  think  we  all  realize  that  in  the  business 
world  to-day,  greater  success  is  being  achieved  through 
judicious  combinations  of  brains,  as  well  as  of  material  resources. 
Men  are  not  disposed  to  hide  their  knowledge  under  a  bushel,  as 
in  the  past;  but  to  diffuse  it  among  their  fellow-men.  This  spirit 
prevails  too,  in  the  professional  world,  where  an  individual 
realizes  it  is  utterly  impossible  to  isolate  himself  from  his  pro- 
fessional brethren  even  for  a  brief  period,  and  still  keep  abreast 
of  the  times. 

The  tendency  of  the  times  is  for  each  individual  to  pour  his 
small  quota  of  knowledge. — which  is  certain  to  be  useful  to  some 
one  else, — into  common  public  reservoirs.  These  reservoirs  are 
the  periodicals  and  public'  meetings  of  the  various  departments 
of  business,  and  the  several  professions.  Then  from  the  accum 
ulated  wisdom  and  knowledge  deposited  therein  are  drawn  such 
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portions  as    each  individual  may  require  to  meet  the  exigencies 
of  the  case,  with  which,  for  the  time  being,  he  has  to  deal. 

As  we  are  all  aware,  the  medical  profession  has  recently  beeu 
engaged  in  breaking  down  old  barriers  of  prejudice,  widening 
the  field  of  practice  to  the  limits  of  the  Dominion,  and  elevating 
the  standard  generally  by  a  combination  of  its  forces.  The  same 
tendency  prevails  in  all  the  sister  professions,  including  the  one 
with  which  we  stand  identified.  Civil  Engineering  and  Survey- 
ing are  complements  the  one  of  the  other,  not  only  in  practice 
but  in  theory  as  well.  Throughout  the  Dominion  the  two  terms 
are,  almost  synonymous,  and  in  fact,  interchangeable,  to  those 
outside  the    pale  of  the  profession. 

A  Civil  Engineer  in  many  departments  of  work  is  frequently 
called  a  Surveyor,  although  he  may  never  have  passed  a  Survey- 
or's Examination.  The  day  has  passed,  however,  when  tha 
Engineer  feels  any  resentment  at  being  called  a  Surveyor.  He 
has  doubtless  found  from  experience  that  the  modern  Surveyor 
knows  something  more  than  how  to  take  a    meridian. 

A  Surveyor  on  the  other  hand  is  called  an  Engineer,  by  thv. 
public,  immediately  he  ceases  to  run  a  side  line  and  to  take 
charge  of  certain  drainage,  sewerage,  or  other  work.  A  railway 
company  sends  out  a  party  of  Engineers  to  locate  a  railwav 
The  press  in  alluding  to  the  fact  is  quite  likely  to  state  thai 
*'  a  party  of  Surveyors  is  surveying  a  railway  line  from  A  to  B." 

Thus  we  find  it  in  practice.  In  theory  we  observe  that  the 
several  departments  of  surveying  form  the  most  important  sub- 
ject in  the  curriculum  of  all  the  Civil  Engineering  faculties  of  our 
schools  and  colleges.  On  the  other  hand,  the  several  Surveyors' 
Associations  of  our  Dominion,  are  more  and  more  recognizing 
the  absolute  necessity  of  compelling  aspirants  to  the  profession, 
to  read  up  and  pass  examinations  on  a  varietv  of  subjects,  which 
in  the  past  were  not  regarded  as  essential  in  an  ordinary  Sur- 
veyor's practice. 

These  aspirants  are  forced  to  realize  that  it  will  be  utterh 
impossible  to  even  eke  out  an  existence  to-day  as  an  ordinary 
old  time  country  Surveyor,  let  alone  to  prosper,  in  his  profes.sion 
Time  was  when  the  S^rvevors  of  this  country  were  kept  em- 
ploved  the  vear  round  in  private  practice  or  Government  employ 
They  usuallv  owned  a  good  farm,  well  cciuipped  for  work,  and 
were  regarded  as  important  members  of  the  community  in  which 
ihev  resided.  The  land  trials  which  then  occupied  the  largest 
part  of  the  attention  of  the  courts  invariably  had  Surveyors 
pitted  against   each  other:  and  thus  employment   in   the  cour  s 
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was  a  fruitful  source  of  income.  The  presence  of  a  Surveyor  as 
a  witness  in  our  courts  to-day  is  the  exception  ratlier  than  the 
rule. 

Hence  the  necessity  for  our  young  men  who  are  entering  en- 
gineering or  surveying,  qualifying  themselves  for  profitable  em- 
ployment in  the  larger  field  of  our  profession,  of  which  survey- 
ing is  but  a  part,  and  of  which  engineering  as  heretofore  under- 
stood is  but  one  important  division. 

There  is  a  broad  field  bounded  by  the  x\tlantic  and  Pacific 
on  the  east  and  west,  and  by  the  international  boundary  and  the 
North  Pole  on  the  south  and  north,  in  which  it  should  be  pos- 
sible for  every  duly  qualified  Canadian  Engineer  and  Surveyor 
to  practice  where  he  pleases,  none  daring  to  molest  or  disturb. 
Now  such  a  condition  of  afifairs  would  necessitate  a  change,  in 
some  respects,  in  the  government  of  the  profession,  and  this  is 
the  vital  point  towards  which  we  are  aiming.  For  instance, 
in  civil  engineering,  we  find  the  deplorable  condition  of  the  laws 
of  the  United  States  rendering  it  practically  impossible  for  a 
Canadian  Engineer  to  find  employment  in  that  country  without 
renouncing  his  allegiance  to  Great  Britain,  and  declaring  his  in- 
tention of  becoming  an  American  citizen;  while  on  the  other 
hand  our  doors  are  left  wide  open  for  an  influx  of  American  or 
other  foreign  engineers  immediately  any  work  is  started,  promis- 
ing profitable  employment.  We  have  had  a  glaring  illustration 
of  this  fact  during  the  last  few  years  in  British  Columbia  and 
other  parts  of  our  western  country  where  there  has  been  active 
railway  construction. 

These  foreigners  are  not  members  of  the  Canadian  Society  of 
Civil  Engineers,  nor  have  they  the  remotest  intention  of  becom- 
ing Canadian  citizens.  I  believe  in  reciprocity;  but  I  am  thor- 
oughly opposed  to  this  jug-handled  policy,  as  the 
politicians  would  say,  and  I  shall  do  my  utmost 
in  the  future  to  have  this  injustice  remedied.  Our 
Surveyors'  Association  would  not  tolerate  such  a  condition  of 
affairs  for  a  moment:  and  I  refer  to  it  here  merely  to  show  tlia< 
the  Engineers  as  well  as  the  Surveyors  of  this  country  have  im- 
portant changes  to  make  in  their  regulations  before  a  corporate 
union  can  be  efifected  between  the  two  branches  of  the  profes- 
sion. A\'ith  regard  to  the  several  divisions  of  Surveyors,  we  all 
realize  that  a  closer  bond  of  union  might  exist  than  at  present 
obtains;  the  absence  of  which  necessitates  needless  examina- 
lions,  the  payment  of  additional  fees,  and  a  material  loss  of  time. 
Through  the  influence  of  this  Ontario  Association,  and  kindred 


138  ASSOCIATION    OF    ONTARIO    LAND    SURVLVOKS. 

associations,  a  more  cordial  and  fraternal  feeling  prevails  than 
ever  before,  between  our  various  Surveyors  and  Engineers'  So- 
cieties, and  ijetween  the  individual  memuers.  'ihis  e.sprit  de  corp>; 
has  undoubtedly  been  generated  and  fostered  through  the 
prevailing  practice  of  meeting  as  at  present,  on  common  ground, 
and  in  broadly  discussing  cjuestions  that  concern  our  profession 
in  a  frank,  genial  manner.  Our  selfishness  and  conceit  take 
wings  and  fiy  away  in  the  midst  of  such  surroundings.  We  learn 
to  value  the  opinions  of  others  although  they  may  not  accord 
entirely  with  our  own.  Thus  knowledge  is  gained;  and  know- 
ledge is  power;  and  the  more  powerful  we  become  in  this  sense 
the  more  prosperous  and  useful  we  will  be  in  our  respective 
communities.  We  should  not  rest  satisfied,  however,  with  what 
has  1)een  accomplished.  A  young  generation  of  Surveyors  and 
Engineers  is  coming  up  to  take  our  places.  As  we  look  abroad  we 
see  changing  conditions  in  this  coimtry,  now  in  a  transition  state 
from  dense  forest,  poor  transportation  and  undeveloped  re- 
sources, to  broad  cultivated  areas,  rapid  transit  to  the  remotest 
boundaries,  and  the  himi  of  industry  on  all  sides.  One  of  the 
important  results  of  these  changing  conditions,  to  our  profes- 
sion, is  the  absolute  necessity  of  the  Government  immediately 
taking  up  the  question  of  a  thorotigh  trigonometric  or  geodetic 
survey  of  Canad.a,  in  order  that  accurate  maps  may  be  prepared, 
and  the  physical  features  of  the  country  laid  down  with  pre- 
cision. 

It  is  surprising  that  our  Federal  Government  and  Provincial 
Legislatures,  alive  to  almost  every  conceivable  question  aftecting 
our  development  and  prosperity,  should  remain  fast  asleep  on 
this  most  important  question,  which  is  now  occupying  the  keen- 
est attention  of  the  Governments  of  every  progressive  country 
in  the  world. 

If  a  tithe  of  the  millions  of  our  money  now  being 
expended  on  canals,  railway  bonuses,  and  public  works, 
were  devoted  to  the  beginning  of  a  geodetic  survey 
of  Canada,  in  keeping  with  the  general  progress  of  the  times, 
more  wi.sdom  would  be  exhibited  by  our  legislators  than 
they  arc  manifesting  by  closing  their  eyes  to  so  important  a  mat- 
ter. It  is  most  unfortunate  that  our  profession  is  not  more 
strongly  represented  on  the  floor  of  Parliament,  and  in  our 
T-cgislative  halls.  Mad  we  a  few  enthusiastic  representatives, 
then  our  governments  would  soon  realize  the  necessity  of  a  move- 
ment in  this  flircction.  as  well  as  in  several  other  directions,  in 
which  our  profcssir)n  is  more  or  less  interested.     Who  is  readv  to 


PAPERS    READ CAN.    ASSN.    (~)E    C.E  S.    AND    SIKVKS.  I39 

sacrifice  himself  for  so  laudable  a  purpose  ?  A  geodetic  survey 
of  Canada  will  create  at  some  time  in  the  near  future  a  great 
field  for  the  employment  of  our  younger  Surveyors  and  Engin- 
eers— a  field  in  which  they  should  meet  on  common  ground, 
and  for  which  our  examinations  and  legislation  should,  meantime, 
pave  the  way  for  united,  efficient  work. 

While  the  geodetic  survey  is  in  progress  in  the  southerly  or 
more  densely  settled  portion  of  the  Dominion,  other  Engineers 
and  Surveyors  will  be  engaged  in  explorations  in  the  great  north- 
erly limits  of  our  country;  in  the  building  of  colonization  roads 
into  newlv  settled  districts  ana  the  improvement  of  those  in  the 
older  districts;  the  extension  of  electric  railways  through  the 
south  country,  and  the  construction  of  steam  railways  into  the 
timber,  mineral  and  agricultnral  areas  of  the  north  country;  and 
in  the  execution  of  large  drainage  and  sewage  problems.  The 
Premier  of  Ontario  in  sunmiarizing  recently  the  results  of  the 
northern  explorations  of  some  of  our  Surveyors  last  year,  and 
the  known  resources  of  the  northerly  part  of  this  province,  and 
the  intentions  of  the  Government  with  respect  to  the  develop- 
ment of  these  resources,  gives  us  a  hint  or  intimation  of  the  work 
in  store  for  our  profession  in  that  heretofore  practically  unknown 
district;  and  Ontario  is  only  a  fraction  of  our  great  Dominion. 
Let  us  then  be  alive  to  our  opportunities,  and  frame  our  legisla- 
tion now  so  that  it  will  conserve  our  best  interests  in  the  future. 
If  our  Engineers  and  Surveyors  were  united  into  one  Society, 
and  jointly  attended  the  Annual  Aleetings,  supplying  general 
papers  and  discussions  and  if  these  proceedings  could  be  placed 
in  the  hands  of  every  member  of  the  profession,  what  a  library 
of  useful  information  on  every  phase  of  professional  work  would 
be  accumulated  in  the  course  of  a  few  years. 

I  am  aware  such  a  union  appeals  more  strongly  to  the  younger 
Eno-ineers  and  Snrvevors  than  to  the  older  ones;  owing  perhaps 
to  the  fact  that  the  latter,  as  a  rule,  have  settled  down  in  certain 
comfortable  grooves  in  professional  life,  out  of  which  thev  mav 
not  care  to  move.  So  far  as  they  personally  are  concerned  the 
present  laws  or  regulations  governing  their  Association  or  So- 
ciety answer  very  well.  ]\Iany  having  acquired  a  competence 
have  no  sympathy  with  the  so-called  innovations  of  the  younger 
members  of  the  profession.  It  has  ever  been  thus  in  all  the 
avenues  of  life;  and  human  nature  is  slow  to  change;  but  still 
changes  are  continually  being  wrought.  Therefore  I  appeal  par- 
ticularly to  the  younger  Surveyors  and  Engineers  to  support  this, 
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movement  for  the  consolidation  and  elevation  of  our  profession; 
for  they  must  bear  the  burdens  and  responsibilities  of  the  future. 

I  see  nothing  inconsistent  in  a  cor])orate  union  of  Civil  En- 
gineers and  Surveyors,  and  the  maintenance  if  necessary,  of  cer- 
tain special  examinations  for  special  work,  such  as,  for  example, 
topographical  surveying,  or  hydraulic  engineering.  The  latter 
are  chosen  from  several  branches,  simply  for  the  purpose  of  illus- 
tration. I  repeat,  that  there  is  no  good  or  valid  reason  for  ob- 
jection to  a  corporate  union  on  the  ground  that  there  would  be 
no  surveyors  qualified  for  important  special  work,  or,  no  En- 
gineers trained  to  cope  with  the  difficult  problems  of  special 
branches.  These  questions  would  adjust  themselves  quite  read- 
ily; and  we  would  have  the  proud  satisfaction  of  realizing  that 
we  have  become  a  common  brotherhood,  bound  together  and 
strengthened  by  corporate  and  fraternal  bonds  for  all  future 
time. 

1  do  not  assume  to  know  all  the  difficulties  that  stand  in  the 
way  of  such  a  union;  nor  how  best  to  overcome  them.  Oth- 
ers, doubtless,  will,  in  due  time,  give  these  details  careful  con- 
sideration, and  suggest  ways  and  means  for  its  accomplishment. 
J  have  merely  endeavored  to  show  the  tendency  of  the  times 
toward  internal  consolidation  in  the  various  circles  of  business 
and  professional  life;  and  to  make  a  few  suggestions  in  favor  of  a 
forward  step  in  that  direction  in  our  own  profession.  If  what  I 
have  said  is  instrumental  in  drawing  out  the  opinions  of  others,  and 
leading  to  a  general  discussion  of  the  subject,  I  shall  have  fully 
accomplished  my  present  purpose,  and  will  feel  amply  rewarded. 


DISCUSSION. 


The  President: — Gentlemen,  Mr.  Davis  has  given  us  a  very 
valuable  paper  on  an  important  topic  that  i.  have  no  doubt  all 
of  you  will  take  pleasure  in  discussing.  What  he  savs  with  re- 
gard to  the  f|ualification  of  surveyors  and  engineers  is  very  true. 
Any  young  man  now  who  is  licensed,  or  who  passes  his  examina- 
tion as  a  surveyor,  has  passed  an  examination  on  many  engineer- 
ing subjects.  In  fact,  he  has  practically  to  qualify  as  a  civil  en- 
gineer in  order  to  become  a  surveyor.     A  year  or  two  ago.  the 
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Canadian  Society  of  Civil  Engineers  proposed  to  allow  all  sur- 
veyors to  become  members  of  the  Canadian  Society  of  Civil  En- 
gineers for  the  reason  I  have  just  stated. 

'Sir.  Willis  Chipman: — Mr.  President  and  Gentlemen:  I  do 
not  know  that  I  can  say  anything  that  would  be  of  interest  to 
you  to-night  on  this  important  matter;  a  few  years  ago  I  was 
chairman  of  a  committee  having  the  matter  in  charge  for  the 
Canadian  Society,  to  bring  it  before  our  Government;  and  we 
UiCt  with  such  a  reception  that  I  have  not  felt  very  enthusiastic 
over  it  since.  However,  it  has  been  revived  again  this  year  by 
the  Canadian  Society,  and  we  hope  by  next  year  that  probably 
we  will  be  able  to  report  progress. 

I,  for  one,  am  in  favor  of  uniting  the  two  professions.  In 
this  new  coimtry  of  ours  we  cannot  afford  to  have  a  number  of 
smiilar  professions  or  societies  where  one  society  is  enough. 
There  might  be  different  branches  or  different  departments  in 
the  one  society,  as  is  suggested  by  Mr.  Davis;  I  hope  that  the 
amalgamation  of  the  two  societies  will  be  consummated  in  my 
day. 

]Mr.  Villiers  Sankey: — I  thought  I  had  a  letter  here  that 
would  partly  answer  one  of  the  remarks  which  Mr.  Davis  has 
just  made,  but  I  am  sorry  to  say  I  have  not  the  letter  with  me; 
but  I  can  recall  the  substance  of  it;  and  Mr.  Van  Nostrand  can 
give  us  the  answer  that  was  sent  to  the  letter  I  refer  to. 

This  letter  was  from  a  gentleman  in  Winnipeg,  who  sug- 
gested that  there  were  a  great  many  examinations,  and  a  great 
many  fees  to  be  paid  by  surveyors  in  the  Dominion  of  Canada, 
and  he  thought  that  it  would  be  advisable  for  ns  to  meet  on  some 
intermediate  ground,  probably  not  a  very  high  plane,  that  would 
be  common  to  all  the  Provinces  of  the  Dominion,  as  well  as 
to  the  Dominion  Land  Surveyors.  His  idea  was  that  a  man 
having  passed  his  preliminary  examination,  and  having  served  a 
reasonable  apprenticeship,  should  then  be  permitted  to  pass  a 
final  examination,  which  would  qualify  him  as  a  competent  sur- 
veyor in  all  the  Provinces  of  Canada.  In  other  words,  make  us 
all  what  the  public  thinks  we  are.  Dominion  Land  Surveyors.  I 
have  been  met  with  the  question,  "  You  are  a  Dominion  Land 
Surveyor  ? "  and  when  I  have  said  "  Yes,"  I  have  then  been 
asked,  "  Then  you  can  survey  from  the  Atlantic  to  the  Pacific  ?  " 
My  answer  to  that  rather  astonished  my  questioner,  when  I  said, 
"  I  cannot."  As  a  matter  of  fact,  the  amoimt  of  ground  a 
Dominion   Land   Surveyor  has   a  right   to  survey  is  rather  re- 
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stricted;  years  ago.  he  could  survey  in  Manitoba,  but  now  he 
cannot.  A  Dominion  Land  Sur\eyor  cannot  survey  in  Ontario 
or  in  any  of  the  Provinces.  A  letter  on  this  question  came  to 
Mr.  \'an  Nostrand  before  I  became  Secretary  of  the  Associa- 
tion, and  he  answered  it,  in  the  only  way  he  could  answer  it, 
showing  that  down  in  the  Eastern  Provinces  the  ([uaiihcation 
for  Provincial  Land  Surveyors  is  not  at  all  comparable  to  what 
it  is  in  Ontario,  in  Quebec  or  in  Manitoba.  Some  years  ago 
we  were  rather  astonished  to  find  that  the  Board  of  Dominion 
Land  Surveyors  would  not  recognize  Ontario  Land  Surveyors 
at  all;  and  at  a  recent  examination  in  Ottawa  they  asked  Ontario 
Land  Surveyors  to  pass  the  whole  examination. 

While  speaking  of  Examiners  I  am  able  to  say  on  behalf  of 
the  Ontario  Land  Surveyors  that  ours  is  the  broadest  and  the 
most  open-minded  Board  of  Examiners  that  there  is  in  Can- 
ada to-day;  under  our  recent  Legislation  it  rests  with  the  Board 
of  Examiners  to  say  whether  the  candidate  will  be  required  lO 
pass  the  whole  of  our  examination  or  part  of  it,  and  how  much 
service  he  will  be  asked  to  undergo.  We  are  not  bound  by  any 
hard  and  fast  rules  or  by  any  reciprocity  with  any  other  asso- 
ciation either  Provincial  or  Dominion.  1  do  not  think,  to-day, 
even  if  the  Dominion  Board  asked  our  members  to  pass  the  whole 
of  their  examination,  that  we  would  necessarily  turn  round  and 
ask  a  Dominion  Land  Surveyor,  to  pass  the  whole  of  our 
examination.  If  we  know  the  class  of  examination  their  mem- 
bers have  passed  and  are  satisfied  with  it,  we  are  perfectly  free 
to  say.  "  That  is  good  enough  for  Ontario  !  "  And  I  do  not 
think  I  hat  the  Surveyors  of  the  Dominion  can  really  say  that 
we  are  behind  other  Surveyors  in  any  jDoint.  The  difficulty  the 
Surveyors  in  the  whole  of  the  Dominion  have  in  order  to  meet 
on  a  common  plane  is  that  some  of  the  others  are  not  quite  up  to 
our  standard.  I  think,  however,  with  proper  representation, 
that  any  difficulties  as  to  the  preliminary  examination  and  time 
of  service  could  be  easily  over-come. 

Speaking  on  the  question  of  reciprocity  with  the  Engineers, 
as  Mr.  Chipman  and  some  others  present  know,  we  discussed 
that  about  two  years  ago;  and  as  far  as  I  was  able  to  jutlge.  the 
feeling  of  our  Association  was  that  if  we  could  meet  on  a  satis- 
factory plane  wc  were  quite  willing  to  give  the  right  hand  of 
fellowship  to  every  Engineer  in  the  Dominion  of  Canada. 
The  cjuestion  was,  what  position  were  the  Ontario  Land  Sur- 
veyors going  to  occupy  in  the  event  of  amalgamation.  After 
a  great  deal  nf  discussion   a   nuuna!   basis   was  established,   and 
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I  believe  the  Ontario  Land  Surveyors  did  all  they  could  to  help 
the  Engineers  to  get  their  Bill  through  the  Ontario  House. 
But  until  the  Engineers  of  Ontario  get  some  status,  some 
recognized  position,  an  amalgamation  will  be  difficult.  If  they 
can  get  their  position  officially  recognized,  I  think  the  amalga- 
mation would  follow  almost  at  once.  The  trouble  seemed  to  me 
to  be  that  the  Engineers  themselves  w-ere  not  united.  They 
jliave  to  meet  a  great  many  difficult  questions.  There  are  all 
sorts  of  Engineers — I  am  not  saying  that  in  any  way  slight- 
ingly, but  I  suppose  engineering,  like  everything  else,  has  in 
its  ranks  a  number  of  specialists.  Possibly  it  may  be  said  that 
some  of  these  gentlemen  are  Engineers  and  others  are  not;  but 
in  the  event  of  amalgamation  the  Ontario  Land  Surveyors  can- 
not leave  any  one  out  if  there  is  any  possible  way  of  bringing 
al'  'ogether.  In  engmeering  we  find  the  Mechanical  Engineer, 
tie  Railrcad  Engineer  and  the  Municipal  Engineer;  and  I  am 
glad  to  say  that  our  Association  of  Ontario  Land  Surveyors 
embraces  some  representatives  of  almost  all  these  classes  in 
Ontario.  The  City  Engineers  of  almost  every  City  of  Ontario 
cind  the  chief  Engineers  of  such  Railway  Companies  as  The 
Canadian  Pacific,  The  Grand.  Trunk,  The  Central  Ontario  and 
others  I  might  mention  are  all  regular  members  of  this  Associa- 
tion. 

I  think  the  paper  we  have  just  heard  read  points  in  the  right 
direction;  and  we  ought  to  nominate  a  special  committee  to  try 
to  further  the  objects  brought  before  us.  We  are  in  a  position 
now  to  do  so,  having  an  Association  of  some  years  standing, 
and  having  some  little  weight  in  the  community.  Wq.  have 
experience  in  the  matter  of  getting  incorporation;  and  it 
certainly  would  not  hurt  the  movement  if  we  were  in  a  position 
to  say,  ''  \yt  have  a  committee  ready  to  meet  you  and  ready  to  dis- 
cuss the  whole  question." 

I  hope  to  hear  some  other  members  express  their  views;  I 
know  Mr.  VanXostrand  has  some  excellent  ideas  on  the  question 
of  amalgamation  with  the  other  Surveyors  of  the  Dominion. 
We  need  not  be  afraid  of  expressing  our  opinions  here  for 
while  there  are  a  good  many  Surveyors  and  a  good  many 
Engineers  in  the  roo;m,  we  are  all  here  to-day  as  Ontario  Land 
Surveyors,  and  the  fact  that  this  is  a  meeting  of  Ontario  Land 
Surveyors  ought  not  to  hinder  an  Engineer  who  has  strong 
views  from  expressing  those  views.  We  are  not  going  to  take 
advantage  of  any  remarks  that  may  be  made. here.  As  a  Sur- 
veyor pure  and  simple  I  would  say  the  sooner  the  amalgamation 
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of  Surveyors  takes  place  the  better  for  the  Association  and  the 
better  for  the  whole  profession;  and,  I  believe  also,  for  the  public 
at  large. 

As  Secretary  of  the  Association  probably  I  should  not  have 
taken  up  so  much  time,  but  I  am  afraid  some  of  our  members 
are  a  little  bit  shy  so  I  wanted  to  start  the  ball  rolling.  (Applause). 

Mr.  A.  J.  VanXostrand  (Toronto). — Mr.  President:  Some 
years  ago  I  somehow  got  hold  of  the  idea  that  it  seemed  rather 
foolish  to  ask  a  man  who  had  taken  the  Dominion  Topographical 
Certificate  to  come  here  and  wade  through  the  "  Pons 
Asinorum  "  and  a  few  more  such  things,  and  I  opened  a  cor- 
respondence with  the  Secretaries  of  the  various  Provincial 
Boards,  with  a  view  to  arriving  at  some  sort  of  arrangement 
under  which  a  man  might  pass  an  examination  in  the  elementary 
subjects  at  \ea.'=^t,  before  any  one  Board,  and  by  reason  of  that 
examination  be  admitted  by  any  other  Board  in  the  circle.  The 
thing  went  along  very  well  until  I  reached  British  Columbia; 
and  there  I  got  a  private  hint  that  their  door  was  wider  open 
than  ours  was;  that,  under  their  Statute,  Engineers  of  various 
kinds  were  admitted  on  short  terms  of  service;  in  fact  persons  were 
permitted  to  enter  the  profession  of  Land  Surveying  in  British 
Columbia  on  much  easier  terms  than  those  required  by  any  other 
Board  !  As  the  Engineers  did  not  seem  to  be  in  a  position  to 
offer  any  quid  pro  quo  it  seemed  to  me  that  it  was  about  time 
to  give  up  my  idea  and  I  did  so.  It  still  seems  to  me,  however, 
that  theoretically  speaking  it  is  not  the  part  of  wisdom  to  re- 
quire each  man  to  go  over  the  same  ground  again  if  he  happens 
tf)  wish  to  take  out  certificates  from  the  various  Boards.  Pro- 
vincial and  Dominion.  Such,  however,  is  the  position  to-day. 
And  until  the  Engineers  arrive  at  some  stated  form  of  examina- 
tion I  do  not  see  how  we.  Land  Surveyors,  even  supposing  all 
Dominion  and  Provincial  Land  Surveyors  had  amalgamated, 
could  come  into  association  with  them. 

The  Maritime  Provinces,  however,  do  not  appear  to  have 
a  standard  in  any  way  similar  to  our  own  for  admission  to  the 
I^rofession  of  Land  Surveyor.  So  far  as  I  can  learn,  a  Land 
Surveyor  there  is  a  good  practical  man  who  is  about  as  far 
advanced  as  a  good  timber  estimater  is  here;  a  man  with  a  little 
mathematical  knowledge,  and  a  little  practical  knowledge  of 
surveying.  And  until  their  standard  has  been  brought  nearer 
to  ours  it  does  not  seem  to  me  to  be  a  wise  thing  to  amalgamate 
with  those  TVovinccs.     .As  the  writer  of  the  paper  suggested,  all 
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things  are  trending  towards  imion  because  the  various  Provinces 
are  uniting  and  the  professions  of  Engineer  and  Surveyor  are 
kindred  to  such  an  extent  that  they  are  carried  on  by  the  same 
parties  in  many  instances,  and  therefore,  we  ought  to  make 
some  move.  It  would  be  a  verj-  good  idea  to  have  a  committee 
appointed  because  if  something  is  to  be  done  this  is  a  very  good 
time  to  make  a  commencement.     (Applause). 

^Ir.  G.  B.  Kirkpatrick  (Toronto): — Air.  ^President  and 
gentlemen:  When  i\Ir.  \'anXostrand  was  speaking  I  thought 
of  an  old  story  told  of  the  American  War,  where  the  standard- 
bearer  planted  his  standard  on  top  of  a  hill  and  in  front  of  his 
men  who  called  out  to  him,  "  Come  down  !  Bring  the  standard 
down  !  "  His  reply  was,  "  Never  !  Bring  the  men  up  to  the 
standard."  I  do  not  think  we  should  come  down  to  a  lower 
level  than  our  own.  (Hear,  hear).  We  have  been  for  years 
bringing  our  standard  up:  and  we  must  keep  it  there.  I  say, 
just  as  that  standard-bearer  said.  Bring  your  men  up  to  our 
standard  and  then  there  will  be  no  difficulty.  I  am  quite  in 
accord  with  the  idea  that  it  is  nonsensical  to  make  Surveyors 
pass  the  same  examination  over  again.  On  that  point  I  think 
our  Board  has  taken  the  proper  stand,  that  is,  to  keep  the  door 
open,  without  lowering  our  standards  and  to  recognize  that  we 
are  not  the  "  whole  bunch,"  to  speak  vulgarly.  We  have  a 
standard  which  is  second  to  none,  but  we  are  not  going  to 
humiliate  men  who  have  passed  a  first  class  examination  in 
mathematical  subjects,  by  asking  them  to  go  in  again  for  a 
similar  examination;  we  are  quite  satisfied,  if  they  can  present 
their  certificates,  to  give  them  the  examination.  We  must,  of 
course  ask  them  what  their  term  of  service  has  been,  so  that 
they  should  not  militate  against  our  own  men  as  regards  serv- 
ice.. We  leave  them  free  to  take  up  the  higher  subjects  which 
v»'e  have  in  our  profession  the  curricuk:m  fvr  which,  as  vou 
know,  has  been  extended  until  it  embraces  almost  everything 
that  an  ordinary  Engineer  has  to  pass. 

There  are  specialists  in  the  different  branches  of  Engineer- 
ing who  occupy  positions  which  it  is  impossilile  for  the  ordinary 
rCngineers  to  attain  to.  The  Engineers  and  the  Surveyors 
who  have  passed  within  the  last  ten  or  fifteen  years,  are  quite 
able  to  cope  with  the  majority  of  engineering  or  surveying 
problems  which  arise  in  Canada  to-day.  Mention  has  been 
made  here  to-night  of  the  chief  Engineers  of  different  Railway 
Companies;  and  as  to  those  gentlemen  let  me  say  that  they 
are  nearlv  all  self-made  men;  thev  did  not  attend  College,  they 
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did  not  pass  examinations,  but  they  had  a  broad  knowledge  of 
what  the  best  Ontario  Land  Surveyors  require  and  they  had 
good  common  sense.  They  did  not  get  into  a  rut.  They 
studied  their  profession  and  they  graduahy  rose  by  the  force  of 
their  education  and  their  abihties  to  be  the  head  men  in  their 
respective  Companies  to-day. 

As  an  example,  1  remember  Mr.  Hobson  when  he  was  an 
Ontario  Land  Surveyor — he  is  one  still;  when  he  was  second 
engineer  on  construction  on  the  Grand  Trunk,  on  the  next 
section  to  which  I  had  the  honor  of  being  rod-man.  Mr. 
Hobson  was  then  a  tolerably  young  man,  and  I  do  not  suppose 
he  had  studied  engineering  very  much;  yet  he  has  solved  a 
problem  which  I  suppose  would  be  an  example  to  the  most 
highly  educated.  He  was  the  Engineer  of  the  St.  Clair  Tunnel 
at  Sarnia.  1  remember  when  the  two  borings,  one  from  each 
side  of  the  River  met.  that  there  was  not  two  inches  of  differ- 
ence; that  was  prettv  good  engineering.  There  is  no  reason  in 
the  world  why  all  our  Surveyors  should  not  work  together  for 
the  benefit  of  our  profession:  and  if  having  amalgamation  be- 
tween the  Engineers  and  Surveyors  is  going  to  raise  the  profes- 
sion I  do  not  think  the  Engineers  when  they  are  ready  for  it, 
will  find  the  Association  of  Land  Surveyors  are  backward  in  join- 
ing them.  When  this  matter  was  up  before.  I  remember  we 
made  a  very  good  advance;  there  was  a  deputation,  amongst 
the  members  of  which  I  remember  Colonel  Gzowski  and  Allan 
MacDougall.  and  some  other  Engineers,  and  we  met  them  and 
discussed  the  subject,  and  there  was  no  opposition  on  our  part; 
there  never  has  been.  Our  desire  always  was.  not  to  be  dragged 
down  and  put  on  a  lower  level  than  we  stand  on  to-day.  If  the 
Engineers  Ijecome  incorporated,  and  then  approach  us  in  as 
Iriendly  a  spirit  as  they  did  before,  I  see  no  reason  why  we 
should  not  have  amalgamation.     (Applause). 

President  Ross: — 1  understand  the  proposition  made  two 
years  ago  by  the  Civil  Engineers  was  that  all  Surveyors  were 
entitled  to  become  Civil  Engineers;  but  there  was  no  proposition 
to  make  all  Engineers  Ontario  Land  Surveyors.    Is  that  correct  ? 

Mr.  Sankey: — Yes. 

President  Ross: — Of  course  that  was  very  favorable  to  the 
Land  Surveyors,  and  very  considerate  of  the  Engineers. 

Mr.  Sankey: — I  think  you  are  stating  it  a  little  wrongly.  It 
was,  .All  Surveyors  at  the  time  of  incoriK)ration;  not.  .\11  future 
Survevors. 
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President  Ross: — Yes,  I  understand  that.  With  regard  to 
the  Ontario  Land  Surveyors  becoming-  Dominion  Land  Sur- 
^  eyors,  I  was  not  aware  that  it  was  necessary  for  an  Ontario 
Land  Surveyor  to  pass  the  full  examination.  Of  course  it  was 
some  years  ago  when  I  qualified. 

Mr.  Sankey: — All  I  can  say  in  answer  to  that  about  a  week 
ago  several  members  of  our  Association  went  down  and  passed 
their  examination;  and  they  were  required  to  pass  in 
everything. 

Mr.  VanNostrand: — Including  certain  preliminary  examina- 
tions too. 

Mr.  Sankey: — They  went  through  the  whole  academical  and 
theoretical  examination  as  if  they  were  not  Surveyors. 

President  Ross: — That  was  not  required  some  years  ago. 

Mr.  Sankey: — Xo. 

With  regard  to  Manitoba,  they  have  the  reciprocity  clause 
in  their  Act  which  provides  that  they  will  reciprocate  with  any 
other  Provincial  Association  and  not  require  examination  in 
anything  but  the  special  ^Manitoba  Land  Acts,  as  I  might  put  it. 
That  is,  if  the  Association  from  which  the  Surveyor  seeking 
admission  will  reciprocate  with  them.  The  question  has  been 
asked  me.  and  the  answer  I  have  had  to  give  is.  We  have  no 
reciprocity  now  at  all;  but  if  the  Manitoba  examination  is  in 
the  opinion  of  the  Examiners  sufficiently  similar  to  ours  we 
will  not  examine  at  all  except  on  the  Ontario  Survey  of  Lands 
and  Drainage  Acts;  and  if  their  term  of  service  is  sufficient  we 
would  not  ask  them  service.  That  seems  to  be  the  position  we 
are  in  to-day.  But  we  could  not  write  to  a  man  and  say,  We 
will  reciprocate  with  Manitoba  if  Manitoba  reciprocates  with 
us.  Tf  the  examination  is  good  enouoh'ih  Manitoba,  reciprocity 
or  no  reciprocity.  Ontario  should  say,  Your  examination  is  good 
enough  for  us;  pass  the  special  subjects  and  we  will  give  you  a 
certificate.  Reciprocity  does  not  amount  to  anything;  it  is 
merely  a  motion  of  the  Board  of  Examiners  for  the  time  being. 
The  Dominion  Board  a  little  while  ago— (I  do  not  know  what 
happened  them)— simply  wrote  and  stated  they  would  not 
recognize  Ontario  Land  Surveyors  in  any  way;  and 
now  thev  examine  our  men  in  everything.  Are  we  gomg 
to  say  to' the  Dominion  if  their  men  come  up  here,  We  are  go- 
ing to  examine  you  in  everything  ?  I  hope  not.  We  know 
their  Examiners  are  clever  men  and  that  they  put  their  candidates 
through  a  stiff  examination.     Then  whv  should  we  say  because 
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you  examine  our  men.  we  will  examine  vours.  If  we  are 
-satisfied  with  the  man's  standing  it  is  better  not  to  examine  him 
ai  all;  it  costs  the  Association  something  every  time  we  examine 
ii  man,  and  it  is  better  to  get  good  men  without  examination, 
except  in  subjects  which  are  absolutely  necessary. 

H.  J.  Bowman  (Berlin): — My  first  impression,  formed  soi\'e 
years  ago,  was  that  the  Association  of  Ontario  Land  Surveyor^^ 
had  the  ground  work  for  a  combined  society  of  Surveyors 
and  Civil  Engineers,  and  that  with  a  few  slight  additions  to  our 
present  legislation  we  could  make  room  for  those  that  were 
purely  engineers,  and  had  no  knowledge  of  the  laws  regulating 
the  surveying  of  lands.  And  I  still  think  that  such  would  have 
been  a  much  easier  method  to  pursue  than  the  one  that  has  been 
followed;  for  we  find  that  the  Canadian  Society  of  Civil  Engin- 
eers met  with  considerable  difficulty  and  in  fact  were  not  able  to 
carry  through  the  Bill  they  introduced.  However,  they  are  seeking 
fresh  legislation,  and,  judging  from  what  Mr.  Chipman  says,  they 
will  bring  up  their  Bill  again  shortly,  and  we  must  meet  the  con- 
ditions as  they  are.  My  recollection  of  the  Bill  as  finally  amended 
is  that  it  was  in  such  a  shape  that  it  would  be  acceptable  to  the 
Land  Surveyors;  that  there  was  nothing  interfering  with  the 
interests  of  those  who  have  applied  themselves  more  particularly 
to  land  surveying  and  who  do  not  take  up  civil  engineering  to 
any  great  extent.  There  seemed  to  have  been  two  opposing 
tendencies;  those  Engineers  who  thought  they  were  above  the 
Land  Surveyors,  and  those  Land  Surveyors  who  were  content 
with  their  present  position  and  did  not  wish  to  endanger  the 
status  of  our  present  Association;  but  it  seems  to  me  a  course 
can  be  pursued  where  the  interests  of  all  may  be  conserved. 

I  had  hoped  that  Mr.  Chipman  would  have  outlined  a  little 
more  fully  the  Bill  they  are  going  to  bring  in  shortly.  He  could 
not  have  got  a  more  propitious  time  to  present  it  to  this  Asso- 
ciation, seeing  that  it  has  been  proposed  to-night  by  our  Presi- 
dent, our  Secretary  and  diiTerent  members  here  to  form  a  Com- 
mittee, before  the  Engineers  asked  us  to  work  in  co-operation 
with  them.     This  is  a  move  in  the  right  direction. 

The  engineering  profession  in  Ontario  is  not  in  as  desir- 
able a  position  as  it  should  be;  we  find  that  public  money  is  be- 
ing spent  in  some  of  the  large  towns,  and  in  the  smaller  towns 
and  villages  of  course,  very  inadvisedly;  large  amounts  are  be- 
ing spent  for  what  should  be  permanent  improvements  but 
the.se  are  executed   without  any   engineering   supervision   what- 
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■ever.  Some  practical  man  who  thinks  he  knows  all  about  it  has 
charge  of  the  work  and  in  a  couple  of  years  afterwards  the 
municipality  find  how  little  that  man  really  did  know,  and  how 
jll-fitted  he  was  for  his  position.  It  is  a  very  easy  matter  lo 
design  a  public  work  to  please  the  people  for  the  day;  but  to 
form  any  opinion  as  to  what  the  condition  of  the  work  may  be 
fifty  years  hence  is  a  different  matter.  My  observation  has  led 
me  to  believe  that  a  great  deal  of  the  money  of  the  municipalities 
is  being  thrown  away,  and  the  work  will  have  to  be  all  done  over 
again  in  a  few  years,  just  because  of  want  of  proper  legislation 
to  protect  the  public  from  this  waste  of  their  money  by  bring- 
ing up  a  class  of  Engineers  wdio  are  not  only  competent  to  do 
the  work,  but  who  will  get  the  work,  and  who  will  not  be  under- 
bid by  those  who  have  a  political  pull,  or  a  pull  in  the  local  muni- 
.cipal  afifairs.     (Applause). 

Mr.  Sankey: — Certain  members  of  the  Engineering  Profes- 
sion in  Ontario  objected  very  strongly  to  the  Engineers'  Bill 
going  through.  But  in  the  Province  of  Ontario  at  large,  out- 
side of  professional  boundaries  there  seems  to  be  a  growing- 
feeling  against  what  are  called  "  close  corporations;"  and  I 
suppose  the  Ontario  Land  Surveyors  are  sometimes  called  a 
close  corporation.  But  any  corporation  that  tries  to  give  the 
pubHc  a  good  professional  man  is  not  a  close  corporation.  Never- 
theless the  dif^culty  that  the  Engineers,  or  those  of  any  other 
profession,  are  going  to  meet  with  before  the  Local  House  here 
is  the  cry  of  "  close  corporation;"  and  until  the  bodies  asking 
for  incorporation  show  a  united  front  with  the  Government  they 
are  opening  the  door  through  which  the  Government  will  get 
out.  Want  of  unity  was  really  what  killed  the  Engineers'  Bill. 
The  Legislature  of  Ontario  to-day  does  not  want  to  run  the 
risk  of  being  told  that  they  are  creating  a  lot  of  close  corpora- 
tions all  over  this  Province.  They  will  say,  "  You  are  not  repre- 
senting this  before  us  in  the  interests  of  the  whole  of  your  pro- 
fession." If  the  Engineers  could  come  together  and  present  a 
bill  before  the  House  that  can  be  supported  by  every  branch  of 
the  Engineering  Profession  I  am  perfectly  sure  the  Ontario 
Land  Surveyors,  who,  as  a  body  have  possibly  some  little  weight 
in  the  Local  House,  will  put  their  shoulders  to  and  help  them 
to  get  their  Bill  through  the  House. 

Mr.  Bow^man  also  spoke  about  the  spending  of  public 
moneys.  It  is  perfectly  true  there  must  be  an  enormous  amount 
of  public  money  spent  in  Ontario  to-day  that  is  wasted,  thrown 
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away;  and  unfortunately  the  Engineering  Profession  as  a  body 
gets  the  blame,  simply  because  the  public  does  not  discriminate 
between  what  Mr.  Bowman  called  the  ordinary  practical  man, 
and  the  engineer;  and  the  public  says,  "  Oh.  an  Engineer  did 
that;"  and  so  the  Engineering  body  as  a  whole  gets  a  bad  name. 

Mr.  Aylesworth: — Mr.  President:  There  are  one  or  two 
words  in  Mr.  Davis'  paper  I  would  like  to  have  eliminated.  The 
writer  speaks  of  money  being  "  squandered  on  canals  and 
railways."  I  would  suggest  that  the  paper  be  changed  to  read 
'"  A  large  amount  of  money  expended."  With  that  change  I 
would  move  that  this  paper  be  received  and  the  thanks  of  the 
Association  be  given  to  Mr.  Davis  for  it. 

Captain  Gamble: — I  have  much  pleasure  in  seconding  that 
motion. 

The  Pre.sident  put  the  motion,  and,  on  a  vote  having  been 
taken,  declared  it  carried. 
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This  Association  is  not  responsible  as  a  body  for  the  opinions  expressed  in    its  Papers 
by  Authors.] 

SURVEYS  FOR  MUNICIPALITIES. 

BY     II.    J.    BOWMAS,    OF    BEKLIX. 

[The  following  is  a  summary  of  the  Paper  as  read  by  Mr. 
Bowman,  the   MSb.   having  gone  astray.] 

Those  sections  relating  to  municipal  surveys  form  an  im- 
portant part  of  ■■  The  Surveys  Act."  Particular  attention  is  di- 
rected to  sections  lo  to  13  of  the  act.  relating  to  boimdary  lines 
of  townships,  and  to  section  14.  in  iHg/  an  miportant  addition 
was  made  to  this  section  as  follows:  (4)  On  the  return  of  such 
survey  to  the  Commissioner  of  Crown  Lands  he  shall  cause  a 
notice  thereof  to  be  advertised  once  in  each  week  for  four  weeks, 
in  some  newspaper  published  in  the  county  town  of  the  county 
in  which  the  lands  lie,  and  shall  specify  in  the  advertisement  a 
day  not  less  than  ten  days  from  the  last  publication  on  which  the 
report  of  the  survey  will  be  considered,  and  parties  aftecte'l 
thereby  heard,  and  on  the  hearing  the  commissioner  may  either 
confirm  the  survey  or  direct  such  amendments  or  correction  to 
be  made  as  shall  seem  just,  and  shall  confirm  the  survey  sO' 
amended  or  corrected,  and  the  lines  or  parts  of  the  lines  so  sm^- 
veyed  and  marked  as  aforesaid,  shall  thereafter  be  the  perman- 
ent boimdary  lines  of  such  concessions  or  side  roads  or  part  of 
concessions  or  side  roads  to  all  intents  and  purposes  of  law 
whatsoever,  and  the  order  of  the  said  commissioner  conlirming 
the  said  survey  shall  be  final,  and  conclusive  upon  all  parties; 
and  shall  not  be  questioned  in  any  court  whatsoever;  60  \^ic., 
Chap.  2/.  Sec.    14. 

Previous  to  this  amendment  to  the  act  these  nuniicii^al  sur- 
vey? had  nuich  the  same  standing  as  siu'veys  for  j^rivate  indi- 
viduals, but  now,  no  doubt  there  will  be  applications  for  many 
more. 

Section  15  deals  for  the  first  time  with  angles  of  lots,  and 
all  surveys  under  this  section  are  to  be  confirmed  in  the  man- 
ner provided  in  the  previous  section.  The  foregoing 
refers  to  those  portions  of  "■  The  Surveys  Act."  known  a.«; 
"  Municipal  "'  survevs.     It  is  exident  that  tliese  sections  of  the 
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act  apph'  only  where  the  original  survey  was  made  by  the 
Crown,  and  there  is  no  question  but  that  they  will  be  in  the 
interest  of  the  people  at  large.  Many  towns  and  villages  in  this 
province  were  laid  out  tor  private  individuals  many  years  ago, 
and  now  the  street  lines  are  in  many  cases  obliterated.  Some 
means  should  be  provided  so  that  the  councils  of  all  municipal- 
ities may  have  resurveys  made;  also  in  many  towns  permanent 
cement  walks  and  other  street  improvements  are  being  made 
without  having  the  street  lines  properly  defined.  .  The  writer 
would  suggest  that  in  all  cases  the  application  of  the  municipal 
council  be  to  the  County  Judge  who  would  appoint  an  (J)ntario 
land  surveyor  to  do  the  work.  On  the  return  of  the  survey  the 
County  Judge  should  cause  a  notice  to  be  advertised  in  some 
newspaper,  and  specify  the  day  when  the  report  of  the  survey 
will  be  considered,  and  the  parties  affected  thereby  heard,  after 
which  the  survey,  being  amended  if  necessary,  would  be  con- 
firmed. In  1897  an  important  amendment  was  made  to  this 
section,  so  that  now  surveyors  must  follow  the  method  adopted 
in  making  the  original  survey  as  shown  on  the  plan  of  same. 
This  would  be  filed  in  the  Rejgistry  Office,  and  could  easily  be 
produced  at  the  County  Judge's  chambers  should  it  be  neces- 
sary when  a  survey  is  being  confirmed. 


DISCUSSION. 


Mr.  H.  J.  Bowman: — This  opens  u])  a  field  for  discussion: 
and  as  I  see  the  next  order  on  the  ])roq^ramme  is  a  discussion. 
I  hope  the  members  will  state  briefly  what  they  think  about  this 
proposition  for  putting  our  surveys  on  a  little  better  footing. 

Mr.  Dickson: — I  think  the  idea  of  having  monuments  planted 
at  the  corners  of  streets  and  so  on  is  a  capital  one.  You  have  all 
no  doubt  had  practice  in  village  and  town  surveys.  T  know  in 
my  town  the  first  thing  T  have  to  do  is  to  establish  the  intersec- 
tion of  streets,  and  in  many  places  there  has  onlv  been  a  bit  of  a 
post,  perhaps  two  inches  square,  put  down  and  no  lot  number 
on  it:  such  posts  last  only  for  two  or  three  vears,  and  then  they 
are  gone.  T  think  it  should  be  compulsory  for  the  municii^alities 
and  the  owners  of  lanrl  to  pbnt  permanent  monuments  in  new 
surveys,  and  also  for  municipalities,  towns  and  villages,  to  put 
an  iron  post  of  about  an  inch  and  a  half  or  two  inches  in  diameter 
say.  three  feet  long,  at  the  intersection  of  streets  alreadv    laid 


PAPERS    READ SURVEYS    EOR   .MUNICIPALITIES.  I53 

out,  leaving  six  inches  or  a  foot  above  the  ground,  with  the  name 
of  the  street  stamped  on  the  side  next  to  the  street,  and  the 
number  of  the  lot  on  the  other  side.     They  do  so  in  Manitoba. 

]\Ir.  Sewell: — I  think  while  discussing  this  subject  it  would  be 
well  if  our  Committee  on  Legislation  would  look  into  the  word- 
ing of  those  municipal  sections  under  which  we  work.  1  am 
speaking  from  personal  experience.  1  know  that  the  sections 
only  call  for  a  very  limited  amount,  now,  for  instance,  if  you 
Avanted  to  lay  out  a  block  of  two  or  three  Concessions,  where  the 
posts  were  pretty  nearly  lost,  you  cannot  do  it  under  the  Muni- 
cipal Act,  it  is  not  provided  tor.  You  can  run  along  one  con- 
cession, but  you  cannot  turn  round  the  corner  and  go  down, 
that  is  prohibited;  if  you  do,  the  Surveyor  is  going  to  be  left  in 
the  lurch,  as  I  was  on  one  occasion,  to  the  tune  of  about  $200. 

President  Ross: — Did  you  carry  out  your  instructions  ? 

Mr.  Sewell: — I  carried  out  my  instructions  from  the  Crown 
Lands  Department.  It  was  in  the  Township  of  Papoonge,  where 
I  surveyed  a  large  block;  I  got  $500  from  the  Crown  Lands 
Department,  and  the  rest  I  was  to  get  from  the  Municipality.  I 
found  out  afterwards  that  the  whole  transaction  was  illegal. 

President  Ross: — The  parties  who  gave  you  the  order  were 
responsible. 

'Mr.  Sewell: — But  it  couldn't  be  assessed.  There  was  no  law 
for  assessing  it — it  couldn't  legally  have  been  assessed.  There 
is  a  clause  in  that  Act  that  provides  for  the  assessment  for  the 
payment. 

]\Ir.  Aylesworth: — In  the  early  part  of  the  paper  the  writer 
•says  there  is  no  machinery  for  confirming  municipal  surveys. 

Mr.  H.  J.  Bowman: — ]\Iade  for  a  County  Council. 

Afr.  Aylesworth: — The  instruction  comes  from  the  Commis- 
sioner of  Crown  Lands;  and  the  report  is  made  to  his  Depart- 
ment, and  the  survey  is  approved  by  him,  and  payment  made  to 
the  Surveyor;  isn't  that  a  confirmation  of  it  ? 

^Ir.  H.  J.  Bowman: — There  is  no  method  given  in  the  Act 
for  confirming  surveys  made  for  County  Councils:  but  there  is 
a  method  laid  down  for  confirming  those  made  for  Township 
Councils. 

Mr.  Aylesworth: — Bench  marks  may  be  put  down,  but  before 
that  is  done  instructions  have  to  come  from  the  court,  and  the 
report  should  be  made  to  the  Crown  Lands  Department.     When 
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that  report  is  made,  and  approved,  and  payment  made,  is  not  the 
survey  confirmed  as  to  the  courses  and  distances  and  so-forth  ? 

Mr.  H.  J.  Bowman: — 1  wish  we  had  some  of  our  standbys — 
Mr.  Gibson  or  Mr.  Kirkpatrick — here  in  discussing  the  Act,  but 
I  think  every  member  knows  until  this  amendment  of  1897  there 
was  nothing  in  the  Act  that  prevented  municipal  surveys  of  any 
kind  from  being  reviewed  by  the  courts,  and,  if  there  was  any 
later  evidence,  the  whole  thing  could  be  set  aside.  In  1897  a 
subsection  was  added: — 

Mr.  Aylesworth: — But  it  did  not  cover  the  former  sections. 

Mr.  H.  J.  Bowman: — A  subsection  was  added  to  section  14 
v.hich  deals  with  surveys  for  Township  Councils;  and  I  think  it 
is  very  plain  now  that  the  courts  hold  no  jurisdiction  to  take  up 
and  set  aside  a  survey  of  that  kind.  The  subsection  says  it  shall 
not  be  questioned  in  any  court  whatever.  Now,  the  intention  of 
the  Legislature  is  that  those  surveys  made  by  the  instructions 
of  the  Commissioner  of  the  Crown  shall  be  final,  even  should 
there  be  some  evidence  later  on  to  show  that  there  might  be  a 
difiPerence  of  opinion.  But  that  method  of  confirmation  is  not 
attached  to  the  previous  clauses  where  surveys  of  boundaries 
have  been  made.  It  does  not  apply  to  them.  If  it  is  a  good 
thing  why  should  it  not  be  made  to  apply  to  those.  [  do  not 
suppose  there  are  many  surveys  of  that  kind  made,  but  there 
might  be. — 

Mr.  Aylesworth: — Some  years  ago  I  remember  a  case  of  a 
survey  in  the  Township  of  Hinchinbrook  and  the  Surveyor 
making  his  verification  failed  to  get  some  original  posts,  after- 
wards I  found  those  posts,  got  evidence,  went  into  court  and 
upset  his  survey  altogether  as  far  as  those  lots  were  concerned. 

Mr.  H.  J.  Bowman: — By  advertising  in  the  newspapers 
opportunity  would  be  given  to  the  parties  interested  or  who 
owned  the  lots  to  come  forward  with  their  evidence:  and  if  they 
did  not  appear  either  personally  or  by  counsel  before  the  Com- 
missioner of  Crown  Lands  the  survey  would  then  be  final  and 
would  be  confirmed,  and  later  evidence  would  not  be  received 
and  so  they  would  be  the  losers.  It  has  to  be  advertised  in  the 
County  Town.  Some  county  towns  have  not  a  newspaper — at 
least  one  county  town.  This  might  occasion  a  difficulty  suclr 
as  that  experienced  by  my  friend  Mr.  Sewell:  and  when  the  Act 
is  being  revised  again,  as  it  is  periodically,  it  might  be  amended 
to  read,  the  County  Town  or  some  other  town  in  the  County. 

Mr.  .Aylesworth: — The  jxipcr  is  a  valuable  one  and   I   move- 
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it  be  received  and  adopted  and  printed;  I  would  like  to  have  it 
referred  to  the  Committee  on  Legislation  so  that  they  might 
take  up  the  suggestions  and  it  possible  have  them  carried  out. 

Mr.  H.  H.  Gibson: — Is  it  the  intention  of  this  paper  to  make 
it  compulsory  to  have  surveys  made  or  make  a  similar  survey  as 
provided  for  township  surveys  ? 

Mr.  H.  J.  Bowman: — Now,  the  Act  only  applies  to  surveys 
made  for  the  Crown  or  those  that  have  the  same  effect — original 
surv^eys.  We  know,  for  instance  on  the  line  of  the  Grand  Trunk 
West,  that  towns  were  laid  out  at  the  time  the  railway  was  build- 
ing and  large  subdivisions  of  three  or  four  hundred  acres  were 
made,  and  at  present  there  is  no  way  by  which  a  re-survey  can  be 
made  at  the  expense  of  a  Municipal  Council,  and  monuments 
planted,  and  an  advertisement  put  in  the  newspaper,  and  people 
given  an  opportunity  to  come  forward  and  bring  in  evidence; 
there  is  no  means  of  doing  so  in  these  towns.  The  Act  simply  ap- 
plies to  those  towns  where  the  original  survey  was  made  for  the 
Crown,  or  for  the  Canada  Company,  or  for  some  other  company 
or  individual  that  had  the  grant  direct  from  the  Crown  of  a  large 
tract.  There  is  no  way  of  having  an  ordinary  subdivision  re- 
surveyed  and  put  in  such  shape  that  the  matter  will  not  be  ques- 
tioned by  the  courts. 

Mr.  Sewell: — The  only  way  to  do  it  is  to  tile  the  af^davits". 

Mr.  H.  J.  Bowman: — That  does  not  do  any  good;  the  matter 
can  be  brought  up  in  court  again.  To  make  a  particular  case, 
in  my  town  (Berlin)  there  was  a  large  survey  made  of  some 
three  or  four  or  five  hundred  acres  along  the  Grand  Trunk;  this 
survey  was  made  at  the  time  the  Grand  Trunk  was  built,  and 
there  were  no  stone  monuments  planted  in  that  survey;  it  was. 
made  fifty  years  ago,  and  now,  the  old  fences  are  gradually  dis- 
appearing. There  are  no  cows  running  at  large  in  the  town,  so> 
that  people  do  not  feel  like  putting  up  fences  in  every  case,  be- 
cause fences  cost  quite  a  bit  of  money,  and  they  are  rather  un- 
sightly sometimes,  so  that  as  the  fences  decay  they  simply  have 
them  removed  and  have  the  fence  line  marked  perhaps  by  some  lit- 
tle cedar  hedge  or  something  of  that  kind — or  perhaps  not  at  alL 
You  will  find  very  few  places  on  that  survey  where  the  street  lines 
can  be  got  at  by  any  monuments  whatever.  There  was  a  case  in 
court  recently,  held  before  the  County  Judge,  and  he  dismissed  the 
action  because  there  was  no  evidence  to  show  where  the  street  line- 
was.  The  action  was  a  matter  of  trespass;  and  the  Judge  said, 
"  You  could  not  prove  where  the  line  was."     As  time  goes  on- 
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this  will  become  worse.  If  a  survey  were  now  made  at  the  ex- 
pense of  the  municipality  to  put  stone  monuments  at  the  inter- 
sections of  the  streets,  some  evidence  can  still  be  had.  The  old 
residences  and  the  old  fences,  if  left  strtndins^.  are  mute  evidence 
of  the  approximate  location  of  the  street  lines,  and  a  resurvey 
could  be  made  and  advertised;  and  that  would  be  much  better 
than  if  the  matter  were  deferred  to  later  on.  I  think  the  Act 
ought  to  be  extended  to  apply  to  all  the  municipalities;  it  is  a 
good  thing  to  apply  it  to  all. 

Mr.  H.  H.  Gibson: — I  quite  agree  with  Mr.  Bowman  on  this 
subject,  that  this  law  should  be  extended  to  villages  and  towns, 
and  even  cities,  for  we  meet  with  a  great  many  difficulties  in  lo- 
cating the  angles  of  streets  and  lots,  and  in  many  cases  it  would 
be  impossible  to  locate  the  original  ones.  I  have  a  good  deal  of 
this  work  to  do  myself.  At  the  present  time  1  am  making  plans 
for  two  villages;  I  have  been  making  them  for  three  years.  I 
am  always  guided  by  the  Registrar's  wish  to  hurry  the  matter  or 
let  it  stand;  and  in  the  present  case  he  did  not  want  me  to  hurry 
it.  In  one  of  these  villages  boundaries  are  very  easily  located — 
in  the  other  one.  which  was  a  very  old  village,  it  was  almost  im- 
possible to  find  the  boundaries  at  all  along  certain  streets;  it  was 
built  on  a  marsh,  with  a  main  road  up  through  the  village,  where 
they  had  laid  the  logs  over  the  swamp,  leading  to  the  mills;  and  I 
had  to  establish  that  road  as  well  as  I  could,  to  put  it  on  my  plan. 

The  Registrar  in  the  north  part  of  the  County  of  York  has 
adopted  rather  a  peculiar  method  in  reference  to  registering  plans 
of  villages;  he  wishes  me  to  show  upon  this  plan  any  lots  that  are 
not  shown  on  the  registered  plan,  and  give  those  lots  special 
numbers,  commencing  at  Xo.  i.  and  going  up  as  high  as  they 
run — there  would  be  perhaps  150  lots  on  the  total  plan;  and  he 
registers  these  lots  the  same  as  an  ordinary  registered  plan;  and 
any  deeds  registered  after  that,  have  to  refer  to  that  plan,  as  No. 
so  and  so.  and  the  plan  has  the  same  authority  as  a  registered 
plan  by  an  individual,  in  his  opinion.  I  would  like  to  hear  some 
opinions  on  th'is  matter,  if  it  does  not  interfere  with  the  discus- 
sion on  Mr.  Bowman's  paper. 

President  Ross: — In  \\'clland  Count \  the  Registrar  recjuires 
all  lots  not  laid  down  on  a  registered  plan  to  be  designated  bv 
some  letter  or  number:  and  thcv  have  all  to  be  designated,  bv 
ihat  letter  or  number  in  every  transfer  afterwards;  and  he  claims 
that  he  does  that  with  the  approval  of  the  Inspector  of  Registrv 
Offices.  Of  course  unless  lots  are  so  dcsij7natc'l.  the  ^alue  of  a 
compiled  plan  is  not  nearly  so  great  as  it  should  be. 
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With  regard  to  the  setting  of  stone  monuments,  there  is  no 
authority  now.  When  a  Surveyor  undertakes  to  make  a  corpora- 
tion plan,  if  he  indicates  the  angles  of  the  corporation,  he  thinks 
he  is  doing  a  very  good  thing,  but  in  a  great  many  tovsus  and 
villages  they  do  not  know  even  where  the  angles  of  their  corpora- 
tion are.  After  a  time  they  forget  even  when  thev  were  incor- 
porated, or  by  what  authority  they  became  incorporated,  and  for- 
get where  their  actual  boundaries  are.  Heavy  substantial  stone 
monuments  could  not  be  easily  removed  or  thrown  away,  and 
they  should  be  set  at  the  intersection  of  important  streets  or 
roads  in  all  municipalities. 

]Mr.  H.  H.  Gi]:)Son: — \Miere  would  you  place  these  monu- 
ments ? 

President  Ross: — In  a  convenient  place,  indicating  their 
position  by  offsets  which  could  be  shown  on  the  plan.  Every 
difficulty  as  to  position  could  be  easily  overcome. 

]\Ir.  H.  H.  Gibson: — It  is  impossible  to  put  them  at  the 
corner  of  the  lot  in  many  cases,  for  instance  where  there  are 
large  buildings. 

President  Ross: — A  Surveyor  going  out  to  make  a  survey 
in  many  places  may  spend  much  time,  and  though  he  may  make 
a  correct  survey,  if  he  goes  into  court,  it  would  be  hard  to  prove 
that  his  work  is  correct,  because  so  many  things  have  of  neces- 
sity to  be  supposed,  and  most  surveys  that  are  made  become 
matters  of  evidence.  While  you  might  call  it  a  legal  survey  in 
one  way,  it  would  be  impossible  to  say  that  it  is  actually  correct 
according  to  the  original  surveys,  or  monuments  planted  in  the 
original  surveys.  If  advantage  were  taken  of  this  Act.  there  is 
no  doubt  it  would  be  a  very  good  thing  for  the  people,  and  prob- 
ably for  the  Surveyors  too. 

}dr.  Davis: — I  had  some  experience  a  few  years  ago  on  the 
first  question  Mr.  Gibson  raised;  I  was  called  upon  to  make  a  re- 
survey  of  five  villages  in  one  township:  and  the  plans  I  made  were 
filed  in  the  Registry  Office,  and  I  believe  they  have  superseded 
the  old  plans  largely.  The  lots  were  all  renumi3ered;  letters  were 
used  for  the  blocks,  and  figures  for  the  numbers  of  the  lots.  I 
think  there  was  a  great  weakness  however  in  the  survey,  from 
the  fact  that  no  monuments  were  planted,  and  the  lot  corners 
are  not  established  any  more  to-day  than  they  were  before  that 
survey,  and  trouble  may  arise  in  the  future,  just  as  in  the  past, 
in  reference  to  the  subdivisions.  In  fact.  I  have  since  been  called 
upon  to  locate  a  special  lot  in  one  of  those  villages,  and  in  order 
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to  locate  it  definitely,  one  of  the  old  residents  was  brought  forth 
who  knew  of  a  place  between  the  lots,  on  the  borders  of  the  road, 
where  Mr.  A.  B.  Pary,  many  years  ago,  planted  a  post;  and  we 
spent  a  forenoon  in  digging  all  along  that  street,  and  finally  found 
this  cedar  post  which  no  doubt  established  that  corner;  and  our 
survey  was  made  accordingly.  I  fully  concur  with  Mr.  Bowman 
in  his  ideas  regarding  this  subject.  Where  these  surveys  are 
made,  whether  Township  boundaries  or  Concession  boundaries, 
or  town  lot  boundaries,  a  stone  monument  or  an  iron  monument 
of  some  kind  should  be  planted.  With  regard  to  the  buildings 
standing  in  the  way  of  a  corner  in  a  town  or  city,  the  plan 
adopted  in  Winnipeg,  that  I  noticed  on  the  general  plan  there 
of  the  city,  and  which  perhaps  is  adopted  here  and  elsewhere,  of 
laying  down  a  line  at  a  certain  number  of  feet,  say  six  or  ten  feet, 
from  the  corner  of  the  block  upon  which  all  those  iron  monu- 
ments have  been  planted,  and  stamped  as  suggested  by  Mr.  Dick- 
son, would  be  useful.  While  it  is  not  the  actual  cor- 
ner, it  designates  the  corner  as  being  a  certain  number  of  feet 
in  from  this  estal)lishe(l  line,  so  that  it  becomes  an  easy  matter 
at  any  time  in  that  city  to  locate  any  corner  of  a  block. 

Mr.  Dickson: — Is  that  the  case  in  all  streets,  or  only  where 
buildings  are  in  the  way  ? 

Mr.  Davis: — I  believe  that  prevails  all  through  the  City  of 
Winnipeg;  a  red  line  is  laid  down  on  the  plan  parallel  with  the 
road  and  six  or  ten  feet  from  the  corner. 

President  Ross: — The  Citv  Survevor's  plan. 

Mr.  Davis: — Yes. 

The  President: — It  would  have  no  legal  standing;  it  would  be 
only  a  private  reference.  .    .  . 

Mr.  Davis: — I  do  not  suppose  it  would  have  any  legal  stand- 
ing; but  there  is  no  reason  why  it  could  not  have  authority  in 
all  the  plans  that  are  registered. 

Mr.  .\rthur  Harvey: — Mr.  President.  I  beg  to  present  you 
with  a  couple  of  ])amphlets  bearing  on  the  metric  system,  which  is 
a  subject  I  have  ])een  led  to  take  some  interest  in  lately,  and 
I  thought  it  would  be  a  matter  for  discussion  at  this  Convention. 

President  Ross: — Thank  you.  We  had  a  slight  discussion 
on  that  subject  a  few  minutes  ago;  we  are  very  pleased  to  get 
the  information.  Have  you  anything  further  to  offer  the  meet- 
ing ? 

Mr.  Harvey: — I  ha\c  nothing  to  offer.     I  will  be  glad  if  the 
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Society  will  express  its  opinion  as  to  the  matters  to  which  I  have 
alluded  in  the  communications  I  have  given  you. 

Mr.  Warren: — I  think  Mr.  Bowman's  paper  is  very  interest- 
ing, and  a  very  important  paper.  Those  of  us  especially  who 
have  been  long  in  practice  would  know  these'  corners  and  places, 
where  perhaps  some  of  our  younger  Surveyors  would  not.  I 
know  in  villages  in  the  County  of  Halton  it  has  been  in  some 
cases  very  difficult  to  locate  these  points;  but  if  stone  monuments 
or  permanent  monuments  had  been  placed  years  ago.  they 
could  have  been  much  more  readily  established  and  found;  I 
know  in  the  Village  of  Georgetown  a  stone  had  been  planted  by 
Mr.  Joseph  Black,  an  old  Surveyor,  as  marking  an  important 
corner  of  a  street,  but  the  owner  built  a  stone  house  at  the  cor- 
ner, and  instead  of  leaving  that  stone  monument,  or  putting  a 
permanent  one,  he  carefully  carried  away  the  stone,  and  he  has 
it  upstairs  in  his  house  so  that  it  can  be  looked  at  there.  I  was  look- 
ing for  that  stone  in  making  a  surv-ey :  and  he  told  me  that  he  had 
it  upstairs  in  his  house.  It  might  as  well  have  been  in  Botany 
Bay.  I  think  we  should  ask  that  the  suggestions  in  this  paper 
be  enforced  now.  while  many  of  these  places  could  be  estab- 
lished that  possibly  we  may  not  be  able  to  establish  later  on.  I 
know  cases  in  Georgetown,  and  in  other  villages  in  the  County 
of  Halton,  of  posts  being  found  by  digging  down  in  the  neigh- 
borhood where  either  a  fence  post  or  the  corner  post  of  the  lot 
had  been.  Another  difficulty  arises  from  the  fact  that  the  Sur- 
veyors' chains  were  not  tested  to  the  millionth  part  of  an  inch, 
as  they  are  in  the  Standard  now,  for  sometimes  the  chain  was 
a  link  long;  I  know  in  that  county,  takmg  all  the  lots,  the  chain 
must  have  been  fully  a  link  long,  because  every  lot  measures 
about  thirty  chains  and  thirty  links.  It  is  very  difficult  now  to 
make  up  a  division  of  lots  by  actual  measurement.  The  Sur- 
veyor might  have  surveyed  one  part  of  the  village,  and  his  chain 
was  so  and  so,  and  the  longer  he  went,  the  longer  hi?  chain  went. 
It  should  not  only  be  in  towns,  but  in  villages,  cities  and  town- 
ships that  the  corners  ought  to  be  established  permanently.  In 
manv  of  the  newer  townships  those  corners  can  be  established, 
but  in  the  older  ones  it  would  be  almost  impossible  to  do  it,  ex- 
cept bv  the  old  fence  posts,  and  they  cannot  always  be  found. 
I  approve  very  much  of  the  paper,  and  1  hope  it  may  be  acted  on. 

Mr.  Sewell: — Sometimes  in  measuring  over  the  same  piece 
of  ground  with  the  same  tape,  I  have  found  the  distance  between 
these  posts  considerably  shortened  when  the  ground  was  cleaned. 
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President  Ross: — It  makes  a  difference  who  measures  it.  and 
what  state  the  ground  is  in 

Mr.  Sewell: — Where  1  measured  myself  over  the  same 
ground,  I  found  a  difference  after  the  ground  had  been  cleaned 
up,  from  what  it  wa%  in  the  bush. 

Mr.  Bowman: — One  remark,  before  closing.  There  seems 
to  be  an  opinion  on  the  part  of  some  of  the  members  that  there 
should  be  legislation  compelling  the  mimicipalities  to  have  par- 
ticular lines  defined.  I  think  we  ought  to  go  rather  slow  in  that 
direction,  and  that  the  first  thing  is  to  get  machinery  by  which 
they  may  have  their  street  intersections  defined.  I  think  it  would 
be  a  very  good  idea  to  have  this  matter  referred  to  the  Legisla- 
tion Committee,  and  then  we  might  get  legislation  that  would 
make  it  possible  to  have  it  completed.  The  matter  might  be 
brought  to  the  attention  of  Municipal  Councils.  A  circular 
might  be  issued  by  the  Association. 

President  Ross: — This  Committee  might  take  steps — 

Mr.  Bowman: — Yes;  pointing  out  to  the  Municipal  Councils 
the  desirability  and  economy  of  having  it  done  now.  of  having 
their  street  intersections  marked  by  planting  monuments,  and 
having  a  small  appropriation  made  in  their  estimates  for  doing 
so,  because  a  dollar  spent  now  will  save  ten  dollars  or  more  to 
their  rate  payers  later  on.  I  think  if  we  brought  the  matter  to 
their  attention  that  a  good  many  municipalities  would  have  it 
done.  We  should  not  try  to  force  them  to  have  it  done;  we  need 
not  do  that. 

President  Ross: — We  cannot  do  it. 

Mr.  Dickson: — I  think  it  would  be  well  to  have  it  compulsory 
on  any  person  sub-dividing  lands  in  the  future  to  have  the  cor- 
ners and  intersections  of  streets  so  identified.  An  iron  post  an 
inch  and  a  half  or  two  inches  in  diameter  will  cost  very  little. 

President  Ross: — An  iron  post  could  be  taken  up  and  thrown 
away. 

Mr.  Dickson: — Yes.  or  a  stone  could  be  thrown  away;  but 
it  would  cost  much  more  and  be  harder  to  plant. 

Mr.  H.  H.  Gibson: — Around  Toronto  they  use  our  wooden 
stakes  for  kindling-wood;  as  fast  as  you  plant  them  they  are  taken 
up  and  used. 

President  Ross: — T  suppose  you  do  not  usually  plant  any- 
thing, l)ut  make  a  plan. 

Mr.  H.  H.  Gibson: — Wc  make  the  plan. 
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PAPERS  USED  AT  THE  FEBRUARY  SESSION 
OF  THE  BOARD  OF  EXAMINERS,  1901, 


PRELIMINARY     EXAMINATION. 


Subjects  Nos.  i  and  2. 
PENMANSHIP  AND   GRAMMAR. 

1.  What  is  grammar  ?  \\'hat  is  a  sentence  ?  Into  what 
parts  are  sentences  divided,  and  how  are  they  classified  ?  Give 
examples  of  each,  and  divide  them. 

2.  Define  inflection,  and  give  examples  explaining  them. 

3.  What  are  pronouns  ?  How  many  classes  are  there  ? 
Give  examples  and  explain. 

4.  What  part  of  a  sentence  depends  on  the  verb  ?  How 
many  moods  are  there  ?     Classify  the  tenses.  Give  examples. 

5.  Fill  in  the  blanks  in  the  following: 

I  did  that  lest  he suspect  my  object. 

He  promised  that  it  not  occur  again. 

Distinguish  the  following:  You  will  (shall)  have  another 
chance. 

If  that  was  (were)  the  case,  what  ought  I  to  do  ? 

6.  Explain  generally  the  rules  of  punctuation,  and  when 
should  capital  letters  be  used  ? 


PENMANSHIP. 


Write  neatly  and  carefully  letters  on  the  following  subjects, 
giving  proper  headings  and  endings: 

To  the  Commissioner  of  Crown  Lands  for  Ontario,  asking 
for  information  as  to  how  an  application  for  a  mining  grant  is 
to  be  made. 

To  a  sister,  giving  an  account  of  your  visit  to  a  town. 
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ARITHMETIC. 
Subject  No.  3. 
I.  Express    the     following-     as     mixed  or     whole     numbers, 

2317  50  1  -t  2fi4  2  5  7  13 

15  3  2  3<1  1168 


Reduce  the  followinsr  to  in^proper  fractions. 

2.   Reduce  to  decimals: 

^' J    of    ill 
94  7.6 


1  4.  1  _  1  •      I  _?      of  y 


Reduce  to  circulating  decimals 

3231 
3^T2?T» 


3  2  3  1  7      0  fi2  17 


Find     the    vulg-ar    fractions    equivalent     to    the    following, 
.00185,     3.024,     .01236 

Give  the  rule  for  the  latter  and  explain  it. 

3.  If  a  man  walk  62  miles  in  3  days,  in  how  many  will  he 
walk  So  miles  ? 

How  many  men  must  be  employed  to  finish  a  piece  of  work 
in  15  days,  which  5  men  can  do  in  24  days  ? 

A  church  clock  is  set  at  12  on  Saturday  night,  at  noon  on 
Tuesday  it  is  3  minutes  fast.  What  will  be  the  time  when  the 
clock  strikes  4  on  Thursday  afternoon  ? 

4.  Define  square  and  cube  root.     Extract  the  square  roots  of 

98596,     37249,     11664 
'.     TT.     2i,     ^     to  4   Places. 

Find  the  cube  roots  of  54872,  1 10592,,  300763. 

■5.  Three  townships  have  to  raise  among  them  $7,450.  each 
in  proportion  to  its  assessment,  which  is  $1,745,680;  $2,385,000, 
and  $4,763,540:  find  to  the  nearest  cent  the  proportions  ? 

6.  If  a  cubic  foot  of  water  equal  25  quarts,  how  many  gallons 
will  pass  under  a  bridge  every  10  minutes;  the  stream  is  23  feet 
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"8  inches  wide,  average  depth  3  feet  6  inches,  rate  y/2  miles  per 
hour. 

7.  Find  the  values  of  1,270  boards  15' x  13"  x  lyi"  at  $18.50 
per  M.  1,750  scantlings  16'  x  7"  x  3>4",  at  $23.75  per  M.  A  pile 
of  cordwood  5>^'x26>^',  at  $3.75  per  cord. 

8.  A  merchant  sold  4000  yds.,  of  cotton  at  73^  cents  per  yard. 
What  should  he  remit  his  principal,  his  commission  being  i  ^  per 
'Cent,  and  expenses  amounting  to  $45.60.? 


(A)  LOGARITHMS,  AND  (B)  ALGEBRA. 
Subject  No.  4. 

(A). 

1.  (a)  What  is  the  Logarithm  of  a  number  ? 

(h)  How  many  kinds  are  there  in  use,  and  what     is  the 
"base  of  each  ? 

(c)  Explain  each  part  of  a  Logarithm,  and  give  the  name 
•of  each  part. 

(d)  What  operations  of  calculation  can  be  performed  by 
the  use  of  Logarithms  ? 

2.  Find  the  Logarithms  of  the  following  numbers;  (a)  i ;  (h) 
10;  (c)   100;  (d)  .0002507:  fe)  21,764:  and  (f)  237.64. 

3.  Find  the  numbers  corresponding  to  the  following    Log- 
-arithms,  fa)  .812913:  (h)  2.524656;  and  (c)   1.276692. 


4.     Calculate  the  value  of  ^  ^ttt     -*-     "y 


5.  Multiply  together  the  following  by  using  Logarithms: 
1728;  .00024;  .7462;  302.1  and  7.6094. 

(B). 

6.  fa)  Explain  the  difference  between  an  exponent  and  a  co- 
efficient, and  how  are  each  treated  in  Multiplication  and 
Division  ? 

fh)  What  is  the  law  of  signs  in  Multiplication  ? 
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7.  Remove  the  symbols  of  aggregation  from  the  followhig: 

(a)  2fl- ■)36+ [4c-4fl-(2fl  +  26)]  +  [Sn-fcTT]  f 

(b)  7fl- -[3a-  [(2fl-5a)  +  6fl'  I 

(c )  a-  ]2b+  [3c  -  3a  -  (a  +  b)]  +  [2a  -  (b+c)]  \ 

8.  Divide   by    Horner's   method: 

r,.r"  -  ,v«  -  1  Lr-  +\Qx*  +  x^  +  Sx'^  -19^  +  20  by  '2x^  +  x^- -  3x  +  i 

9.  Factor  (a)  .r^y-  —  64.1-?/^ 

(h)   a-  —  6^  +  r  —  i  —  2a  -\-  2hc. 
(c)    I  — 16^7^4- 8ar  —  f2. 

10.  A  man  has  two  horses  and  a  saddle.  The  saddle  is  worth 
$10.  and  if  it  be  put  on  the  first  horse  his  value  with  the  saddle 
becomes  double  that  of  the  second;  but  if  the  saddle  be  put  on 
the  second  horse  his  value  with  it  will  not  amount  to  that  of  the 
first  horse  by  $13.     Find  the  value  of  each  horse. 


EUCLID. 
Subject  Xo. 


\.(n)  The  greater  side  of  a  triangle  has  the  greater  angle 
opposite  to  it.     i.   18. 

(h)   Prove  i.  t8  by  producing  a  side. 

2.  ABC  is  a  triangle  with  AC  greater  than  AB.  From  AC 
cut  off  AD  equal  to  AB.  Produce  AB  to  E,  making  AE  equal 
AC.  Join  BD  and  EC.  Prove  that  the  angle  BBC  is  equal  to 
the  angle  BCE. 

3.  (a)  If  a  straight  line  be  divided  externally  into  any  two 
segments,  the  square  on  the  straight  line  is  equal  to  the  squares 
on  the  two  segments  fliniinished  by  twice  the  rectangle  con- 
tained by  the  segments. 

(h)  AB  is  a  straight  line,  with  its  centre  C.  T)  is  a  point  of 
unequal  internal  section.  7v  is  a  point  of  external  section:  enu.i- 
ciate  or  give  by  numbers  the  propositions  based  upon  these  se:- 
tions. 

(c)   Deduce  algebraically  II.  7  from  II.  4. 
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4.  Solve  any  one  of  the  following  deductions: 

(a)  In  any  triangle  if  a  perpendicular  be  dropped  from 
the  vertex  on  the  base,  the  difference  of  the  squares  on  the  sides 
is  equal  to  the  difference  of  the  squares  on  the  segments  of  the 
base. 

(b)  Find  the  point  in  the  base  of  a  triangle  from  which 
lines  drawn  parallel  to  the  sides  to  meet  them  are  equal. 

(c)  If  A  be  the  vertex  of  an  isosceles  triangle  ABC,  and  CD 
be  a  perpendicular  to  AB.  Prove  that  the  sum  of  the  squares 
on  the  sides  of  the  triangle  is  equal  to  the  sum  of  the  square  on 
BD,  twice  the  square  on  AD,  and  three  times  the  square  on  CD. 

5.  (a)  In  every  triangle,  the  square  on  the  side  opposite  an 
acute  angle  is  equal  to  the  sum  of  the  squares  on  the  other  two 
sides  diminished  by  twice  the  rectangle  contained  by  either  of 
those  sides  and  the  projection  on  it  of  the  other  side. 

(h)   State  the  relation  of  the  square  on  the  side  of  a  tri- 
angle to  the  sum  of  the  squares  on  the  other  two  sides  as  the 
.  angle  contained  by  these  sides  is  acute,  right  or  obtuse. 

6  What  is  the  purpose  of  Book  II  ?  of  Book  III  ? 

7.  From  any  point  in  the  base  of  a  right  angled  triangle  a 
line  is  drawn  at  right-angles  to  the  hypotenuse;  prove  that  these 
lines  are  divided  into  segments  whose  rectangles  differ  .by  the 
square  on  the  line  so  drawn. 

8.  (a)  If  two  circles  touch  one  another,  intcrnallv  at  anv 
point,  the  straight  line  which  joins  thcr  centres,  being  pro- 
duced, shall  pass  through  that  point  (III   ii). 

(h)  Two  circles  touch  internally  at  a  point,  and  through 
that  point  a  straight  line  is  drawn  to  cut  the  circumferences  of 
the  two  circles.  If  the  points  of  intersection  be  joined  with  the 
respective  centres,  the  two  straight  lines  will  be  parallel. 

9.  (a)   Angles  in  the    same  segment  of    a  circle    are    equal. 
■  Conversely:     If  two  equal  angles  stand  on  the  same  arc,  and  the 

vertex  of  one  of  them  be  on  the  conjugate  arc,  the  vertex  of  the 
other  will  also  be  on  it  (III.  21). 

(h)  If  triangles  having  equal  vertical  angles  stand  on  the 
same  base,  f^nd  the  locus  of  their  vertices.  Show  whether  the 
angles  at  the  base  change  their  relations  to  each  other. 

10.  fa)  About  a  given  circle  describe  a  triangle/equiangular 
to  a  given  triangle.  (IV.  3). 
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(h)  Compare  as  to  length  the  sides  of  an  equilateral  tri- 
angle inscribed  in  a  circle  with  one  described  about  it. 


PLANE  TRIGONOMETRY  AND  RULES  FOR 
SPHERICAL. 

Subject  No.  6. 

1.  Draw  a  figure  showing  by  lines  the  trigonometrical  func- 
tions of  an  arc,  and  give  the  definitions. 

2.  Show    that  the    unit  of  circular  measure  is    equal  to    57' 
.2958  nearly.     Reduce  the  angle  60  degrees  to  circular  measure. 

3.  Give  rules  for  solving  plane  right  angled  triangles.     The 
four  cases  of  right  angled  triangles.     Give  proofs  of  rules. 

4.  In  surveying  a  Base  Line  in^, 
the  District  of  Algoma,  I  find 
it  necessary  to  calculate  the  dis- 
tance AC.  I  measure  the  lines 
AB,  BC\  and  angle  B.  AB  =  5.62 
chains;  BC  =  3.20  chains.  Angle 
B  =  128°  4'.     Find  length  of  AC? 

5.  Give  Napier's  rules  for  solving  right  angled  spherical 
triangles. 

6.  In  the  spherical  triangle  ABC,  right  angled  at  B,  the 
hypothenuse  AC  is  64  degrees,  and  the  angle  C  46  degrees. 
\\  hat   are  the  remaining  parts  ? 
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Subject  No.  7. 
MENSURATION  OF  SUPERFICIES. 

1.  Find  the  area  of  a  field  bounded  as  follows:  N.  34°  15',  E. 
2  chs.  75  Iks.,  N.  85°,  E.  I  ch.  28  Iks.,  S.  56°  45',  E,  2  chs.  20 
Iks.,  S,  34°  15'.  W,  3  chs.  53  Iks,  N.  56^30',  W.  3  chs.  20 
Iks.       Give  the  area  in  acres,  roods  and  perches. 

2.  The  area  of  a  rectangular  field  is  jYi  acres,  and  the  length 
of  the  diagonal  is  50  perches.     Required  the  sides  in  perches. 

3.  Find  the  area  of  a  field  one  side  of  it  being  198  links  and 
seven  ordinates  to  it  measured  at  equal  distances  to  the  opposite 
curvilinear  boundary  being  in  order  equal  60.  75,  80.  82.  76.  63 
and  50  links. 

4.  State  the  rule  for  finding  the  area  of  a  quadrilateral  when 
the  four  sides  and  inclination  of  the  diagonal  are  given. 


Subject  No.  8. 
LINEAR  DRAWING. 

1.  Draw  a  perpendicular  to  a  straight  line  when  the  point  is 
nearly  over  the  end  of  the  line. 

2.  Construct  an  equilateral  triangle,  the  vertical  height  be- 
ing two  inches. 

3.  Draw  a  rectangle  having  its  sides  i/^  inches  and  Yx  inch 
respectively,  and  construct  a  square  of  equal  area. 

4.  Draw  two  circles  of  one  inch  and  half  inch  radius  respec- 
tively, the  centres  being  three  inches  apart.  Draw  two  tangents 
to  the  two  circles. 

5.  Draw  a  scale  of  inches  six  inches  long,  divide  the  first 
division  into  ten  minor  divisions,  numl)er  the  divisions  properly, 
and  print  over  it  "  Scale  of  inches." 

6.  Draw  six  lines,  four  inches  long — No.  i.  very  fine;  No.  2 
medium:  No.  3  fine  dotted;  No.  4  chain  dotted;  No.  5  heavy 
dotted;  No.  6  heavy. 
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Subject  No.  9. 
CANADIAN  AND  GENERAL  GEOGRAPHY. 

1.  Trace  cither  by  description  or  diagram,  the  main  niercan- 
lile  waterway  of  the  Dominion,  giving  names  of  different  parts, 
and  principal  towns  on  same. 

2.  Name  the  British  possessions  at  present  date. 

3.  State  the  principal  Rivers  and  Mountain  ranges  of  the 
world,  and  give  names  of  the  Cotmtries  in  which  they  are 
situated. 

4.  Over  what  oceans  would  it  be  necessary  to  pass,  to  cir- 
cumnavigate the  world.  Name  the  principal  groups  of  Islands 
in  them. 

5.  Give  the  names  of  the  Capitals  of  the  principal  countries 
of  Europe  and  Asia. 


Subject  No.  id. 
CANADIAN  HISTORY. 

1.  Give  names  of  the  principal  explorers  of  Canada  during 
the  French  regime,  and  points  of  discovery  of  same. 

2.  Give  names  and  location  of  the  principal  Indian  tribes  of 
Canada  at  the  time  of  the  British  occupation, 

3.  Give  dates  and  ])rincipal  battles  of  the  Wars  in  Canada 
with  the  United  States. 

4.  State  concisely  the  circumstances  that  led  up  to  the  estab- 
lishment of  "  Responsible  Government  '"  in  Canada. 

5.  At  what  date  did  Confederation  take  place,  and  what  wis 
the  form  of  Government  established  by  the  British  North 
America  Act  ? 
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FINAL  EXAMINATION. 

■?t  .-• 

Subject  No.  i.  |  ; 

GEOMETRY. 

1.  Book  I,  Prop.  43.  The  complements  of  the  parallelo- 
gram, which  are  about  the  diameter  of  any  parallelogram,  are 
equal  to  one  another. 

2.  On  a  given  line  describe  a  square  of  which  the  line  shall 
be  the  diagonal. 

3.  If  two  sides  of  a  triangle  be  produced,  the  lines,  which 
bisect  the  two  exterior  angles  and  the  third  interior  angle,  meet 
all  in  one  point. 

4.  Book  II,  Prop.  5.  If  a  straight  line  be  divided  into  two 
equal  parts,  and  also  into  two  unequal  parts,  the  rectangle  con- 
tained by  the  unequal  parts,  together  with  the  square  of  the  line 
between  the  points  of  section,  is  equal  to  the  square  of  half  the 
line. 

5.  Book  III,  Prop.  36.  If  from  any  point  without  a  circle 
two  straight  lines  be  drawn,  one  of  which  cuts  the  circle  and  the 
other  touches  it,  the  rectangle,  contained  by  the  whole  line  which 
cuts  the  circle  and  the  part  of  it  without  the  circle,  shall  be  equal; 
to  the  square  of  the  line  which  touches  it. 

6.  Given  the  area  and  hypothenuse  of  a  right  angled  triangle  i 
construct  it  ?  ; 

7.  Book  IV,  Prop.  9.  To  describe  a  circle  about  a  given 
square. 

8.  Book  VI,  Prop.  8.  In  a  right  angled  triangle,  if  a  perpen- 
dicular be  drawn  from  the  right  angle  to  the  base,  the  triangles 
on  each  side  of  it  are  similar  to  the  whole  triangle  and  to  one  an- 
other. 

9.  Book  VI,  Prop.  30.  To  cut  a  given  straight  line  in  Ex- 
treme and  Mean  ratio. 

10.  Define  "  Homologous,"  "  Ex  Equali,"  "  Analogy," 
*'  Ratio,"  "  Proportionals." 
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Subject  No.  2. 

ALGEBRA. 

I.  Simplify: 

(a)    - 

1 
l-x 

1 

1 
l+;f 

+         1 

l-x 

1+x 

(b)    _ 

a 

1 

a 

a-b 

b- 

ab 

1 

(c) 

1 

V     I     - 

x  +  \ 

1+ 

•6-x 

2.  Prove  that  any  ratio  is  made  more  nearly  equal  to  unity 
by  adding  the  same  number  to  each  of  its  terms. 

3.  What  is  the 

(a)   Arithmetical  ratio  of  r* —  i  to  rr  +  i. 
(I)  the  Geometrical  ratio  of  the  same. 

4.  A  man  performed  a  journey  of  48  miles  in  a  certain  num- 
ber of  hours  but  if  he  had  travelled  4  miles  more  each  hour  he 
would  have  performed  the  journey  in  6  hours  less  time.  What 
was  his  rate  per  hour  ? 

5.  Solve: 

Jx"^  -a^-b^'     +       Jx'.-b^-c'^      -      i/x^'-c^'-a^     =     x 

6.  Define: 

(a)  Arithmetical    Progression;    Geometrical    Progression; 
Ilarmonical  Progression. 

(h)  Insert  5  Harmonic  means  between  i  and  7. 
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7.  Find  two  numbers  whose  sum  is  nine  times  their  differ- 
ence and  whose  product  diminished  by  the  greater  number  is 
equal  to  twelve  times  the  greater  number  divided  by  the  less. 

8.  (a)  Find  the  greatest  term  in  the  expansion  of  (a  +  ^)^^ 
when  a  =  2  and  &  =  3. 

8.   (h)  Find  the  value  of  the  greatest  term  in  the  following: 
when  a  =  2,  &  =  3,  r  =  4. 


Subject  No.  3. 
TRIGONOMETRY  (PLANE  AND  SPHERICAL). 

I.  Give  the  rules  and  prove  the  same  for  solving  plane  tri- 
angles, (a).  Given  one  side  and  two  angles,  each  adjacent  to 
given  side.  (h).  Given  one  side  and  two  angles,  one  adjacent 
and  the  other  opposite,  to  given  side.  (c).  Given  two  sides  and 
included  angle. 


.45  =  1000  yds.    Angles  BAC  =  76°  30',  BAD  =  44°  10',  ABD 
=  81°  12',  ABC  =  46°  5'.     Find  distance  CD. 

3.  Give  Napier's  rules  for  the  circular  parts  for  solving 
spherical  triangles,  with  proofs  for  same. 

4.  In  the  spherical  triangle  ABC,  right  angled  at  B,  the 
hypothenuse  AC  =  64  degrees,  the  angle  C  =  46  degrees.  What 
are  the  remaining  parts  ? 

5.  What  is  spherical  excess  and  what  useful  purpose  may  it 
be  made  to  serve. 
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6.  What  is  a  quadrantal  spherical  triangle  and  how  are  they 
solved  ? 

7.  Show  that  the  unit  of  circular  measure  is  equal  to  57^.2958 
nearly. 

Reduce  the  angle  60-  to  circular  measure. 


Subject  No.  4. 

MENSURATION   AND   LAYING  OUT  LAND. 

I.   Give    the     method    of  finding  the  area    of  any  irregular 
polygon. 

2.  State  rule  to  find  area  of  a  quadrilateral,  when  the  four 
sides  and  inclination  of  the  diagonals  are  given. 

3.  Find  the  length  of  an  arc  of  a  circle  whose  diameter  is  125 
and  number  of  degrees  in  the  arc  54°  36". 

4.  Prove  rule  for  dividing  a  triangular  piece  of  land  into  two 
parts  having  a  given  ratio  to  each  other,  by  a  line  through  a  giv- 
en point  within  the  boundaries. 

5.  Find  the  area  of  field,  one  side  of  it  being  198  links  and 
seven  ordinates  to  it  measured  at  ec|ual  distances  to  the  opposite 
curvilinear  boundary  being  in  order,  equal  60.  75.  80.  82.  76. 
63  and  50  links. 

6.  Find  the  number  of  acres  in  a  quadrilateral  field  whose 
diagonals  are  30  and  40.  and  the  contained  angle  60". 


Subject  No.   5. 

RE  DESCRIPTIONS  OF  LANDS. 

I.    (n)   Give  a  clefinition  of  the  word  "description,"  as  used 
in  a  technical  sense  by  O.  L.  Surveyors. 

(h)  When  is  a  description  complete  in  itself  ?     Write  one. 
(c)  When  is  a  description  incomplete  ?     Write  one. 
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(d)  Give   example   of  wrong  description   by   referring-   to 
defective' points  that  may  occur. 

(e)  Give  a  list   of  the   different  kinds  of  descriptions   of 
lands  in  various  forms  which  may  occur  in  practice. 


2-  Lot  35  in  Concession  A,  single  front,  in  Township  Block 
is  the  last  lot  in  the  Concession,  the  town  line  being  along  the 
north  side.  The  Patent  from  the  Crown  describes  the  lot  as  200 
acres  and  sides  100  chains  and  ends  20  chains  each,  on  Survey  Lot 
found  to  be  north  side  105  c,  south  side  loi  c,  west  end  22 
c,  east  end  25  c.  In  said  Patent  courses  of  sides  said  to  be 
N  74°  E,  and  ends  N  9°  W. 

(a)  A  description  is  required  of  the  east  and  west  halves, 
each,  giving  the  dimensions  in  detail. 

(h)  Also  a  description  of  the  north-east  quarter  in  detail, 
tail. 

(c)  Also  a  description  of  a  school  lot  of  two  acres  on  the 
north-west  corner,  with  frontage  on  west  end  of  two  chains. 

(d)  Also  a  description  in  detail  of  the  westerly  100  acres. 

(e)  Show  by  sketch  the  south-east  quarter  of  the  south- 
east quarter  of  the  north-west  quarter  of  said  lot. 

In  all  above  cases  show  sketch  with  description,  and  calcula- 
tions may  be  made  approximate. 


3.  Lot   10,   Concession  A,  single  front.  Township   Block,  is 
100  c  by  20  c,  and  sides  N  74°  E.  and  ends  N  16°  W. 

(a)  Required  a  description  of  a  road  to  be  laid  out  across 
Ihe  lot.  the  centre  line  of  which  commences  at  the  south-west 
angle  of  the  lot,  and  ends  at  the  north-east  angle  of  the  west  half 
of  the  lot,  road  to  be  i  chain  wide;  make  description  in  detail, 
with  sketch. 

(h)  Give  a  description  of  the  east  half  of  said  lot  with  a 
right  of  way  over  the  west  half  of  said  lot,  50  links  wide  along 
the  south  side  of  west  half.  Show  by  sketch  also  a  description 
to  be  in  detail. 
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(c)  Write  a  description  of  the  north-easterly  half  of  the 
lot  as  cut  ofT  by  a  diagonal  line  from  north-west  corner  to  south- 
east corner;  description  to  be  in  detail. 


4.  (a)  Mr.  White  owns  lot  20,  plan  i.ooo,  part  of  township- 
lot  35,  Concession  1,  Township  H;  the  lot  is  50' x  150',  front 
N  16°  W  and  sides  N  74°  E.  He  has  a  double  house  built  on 
the  lot;  the  party  or  middle  wall  is,  or  is  supposed  to  be,  on  the 
south  limit  of  the  N  half  of  the  lot.  He  wants  a  description  ta 
cover  the  north  half  of  the  lot,  but  to  include  the  north  semi- 
detached house.  House  10'  from  front,  and  60'  deep,  and  each 
20'  wide. 

(h)  Write  also  a  description  of  the  south  half  of  said  lot,, 
considering  it  not  built  upon.     Description  to  be  in  detail. 


5.  (a)  A  man  owns  lot  10,  Concession  i.  Township  A.  20  c 
X  100  c,  200  acres;  saw-mill  on  west  half  and  pond  floods  part  of 
east  half.  Sells  west  half,  and  is  to  give  right  to  flood  east  half 
to  working  head  of  pond,  and  right  of  way  50  links  wide  along 
south  side  east  half.  Required  a  description  for  Deed.  Bear- 
ings, front  of  lot  N  16°  W,  and  sides  N  74°  E. 

(b)  Also  write   a   description   for  the   remaining   part   of 
the  east  half  of  said  lot. 


Subject  No.  7. 
LAYING  OUT  CURVES. 

1.  Explain  the  method  of  laving  out  a  curve  by  deflection 
angles,  and  prove  the  ratio  of  the  angle  of  deflection  to  the  angle 
at  centre. 

2.  Illustrate  method  of  passing  an  obstacle,  such  as  a  large 
biMlding,  in  laying  out  a  curve. 
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3.  What  IS  a  compound,  and  what  a  reverse  curve  ?  Give 
diagrams  of  each, 

4.  Given  deflection  angle,  betw^een  tangents  48°  16"  and  rad- 
ius 112  feet,  find  other  angles  and  distances  necessary  to  lay 
<)ut  the  curve. 


Subject  No.  8. 
ASTRONOMY. 


1.  Define  Horizon,  Zenith,  Nadir,  Parallax,  Refraction. 
Explain  fully  the  effects  of  the  latter  two  in  astronomical  work. 

2.  Find  the  altitude  and  azimuth  of  Ursa  Majoris  (Decli- 
nation 62°  33'  N.)  to  an  observer  at  latitude  39°  57'  N.  when  the 
hour  angle  of  the  star  is  5h.  17m.  40s.  E. 

3.  At  a  place  in  latitude  25°  40'  N.,  the  sun's  correct  central 
-altitude  was  found  to  be  10°  6'  27",  when  his  declination  was  8° 

5'  56"  S.,  what  was  his  distance  from  the  meridian  ? 

4.  At  a  place  in  latitude  42°  34'N.,  nearly  the  altitude  of 
Aldebaran  (Declination  16°  12' 26"  N.),  was  found  by  observa- 
tion to  be  39°  2'  10",  when  its  hour  angle  was  3h.  25m.  403. 
what  was  the  latitude  of  the  place  ? 

5.  The  ahitude  of  the  pole  star  being  found  39°  i'  39",  the 
hour  angle  5h.  36m.  41s.  from  the  upper  culmination,  and  the 
polar  distance   1°  28' 7.68",  required  the  latitude  of  the   place. 

6.  On  the  ist  of  January,  1852,  the  sun's  right  ascension  was 
18  hours,  44m.,  49.47s.,  and  his  declination  23°  3'  28"  S., — re- 
quired his  longitude. 

7.  Give  a  full  description  of  the  precautions  necessary  to  be 
observed  in  astronomical  observations  in  order  to  insure 
accuracy. 

8.  Explain  fully  the  cause  of  day  and  night  and  the  changes 
of  the  seasons,  and  why  it  is  hot  in  summer  and  cold  in  winter 
in  this  latitude,  and  what  efifect  (if  any),  would  a  change  in  the 
obliquity  of  the  ecliptic  have  upon  the  climate. 
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Subject  Xo.  9. 

RE  SURVEY  ACT. 

I.   (a)   Describe  the  different   kinds  of  original    surveys    by- 
Government. 

(h)   Describe   the   different   kinds   of  original    surveys  by 
private  persons  and  Corporations. 

(c)   Describe  municipal   surveys,   different   kinds  and   un- 
der what  precedent  do  they  take  the  place  of  original  surveys. 

fd)  \\'hat  plans,  notes  and  affidavits  are  received  as  evi- 
dence in  Courts  ? 


2.   (a)  How  are  lines  between  lots  run  in  single  front  con- 
cessions ?     Give  the  different  cases  which  might  occur. 

(h)  How  are  lines  between  lots  run  in  double  front 
concessions  ?  Give  the  different  cases  which  might  occur. 

(c)  How  are  lines  between  lots  run  in  sectional  conces- 
sions, i.e.,  where  run  out  in  blocks  as  per  Order-in-Council.  27th 
March,  1829  ?     Give  different  cases  which  might  arise. 


3.   (a)   How  would  you  locate  the  corner  of  a  lot  when  the 
original  stake  is  lost  ? 

(b)   How  would  you  locate  a  concession  line  when  part  is 
lost  ? 

(r)   How  would  you    locate  a  concession    line  which  was 
.>iever  run  ? 

(d)  How  would   you  locate  a  concession   line   when   the 
whole  is  lost  ? 


4.    (n)   How   would    vnii   rf -survey   Government    town   plots, 
where  original  stakes  are  lost  ? 
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(h)  How  would  you  re-sun^ey  town  plots  by  Corporations 
Avhere  original  stakes  are  lost  ? 

(c)   How  would  you  re-survey  town  plots  by  private  per- 
sons where  original  stakes  are  lost  ? 


5.   (a)  Under    what    circumstances    can   an     O.  L.  S.,   take 
affidavits  ? 

(h)  How  can  an  O.  L.  S.  compel  attendance  of  witnesses? 

(c)  To  what  extent  is  an  O.  L.  S.,  allowed  to  pass  over 
private  property  ? 

(d)  Are  O.L.S.  bound  to  keep  Field  Notes,  and  if  so,  how? 


Subject  No.  id. 

RE  DITCHES  AND  WATER  COURSES  ACT. 

I.   (a)   State    the    law    and     precedent     as    to    appointing 
Engineer. 

(h)   State  the  law  and  precedent  as  to  friendly  meeting. 

(c)  State    the    law    and    precedent    as    to    notifying    the 
Engineer. 

(d)  State  the  law  and  precedent  as  to  examination  and 
award  by  Engineer. 

(e)  State  the  law  and  precedent  as  to  completing  work 
by  Engineer  when  individuals  fail. 


(b)  RE  MUNICIPAL  DRAINAGE. 

2.   (a)   State  law  and  precedent  as  to  commencing  work  on 
Petition. 

(h)   State  law  and   precedent   as  to   appointing  Engineer 
and  oath  of  office. 

fc)   State  law  and  precedent  as  to  survey  and  assessment 
and  report. 
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(d)  State  law  and  precedent  as  to  adjoining  municipal- 
ities. 

(e)  Define  and  give  illustrations  of  the  meaning  of  the 
terms  "  benefit  liabilitv."  "  injuring  liability,"  and  *'  outlet 
liability." 


(c)  RE  REGISTRY  ACT. 

3.   (a)  State  how  plans  should  be  prepared  for  registration. 

(h)  State  how  plans  can  be  registered  where  surveys  or 
sub-divisions  have  been  made  before  4th  March,  1868. 

(c)  State  how  plans  of  cities,  towns  and  villages,  which 
were  sub-divided  at  different  times  should  be  made  and 
registered. 


(d)  re  mining  act. 

4.  (a)  State  how  mining  claims  and  locations  should  be 
surveyed,  and  plans  and  descriptions  made  in  unsurveved  terri- 
tory. 

(h)   State  how  mining  claims  and  locations  should  be  sur- 
veyed, and  plans  and  descriptions  made  in  surveyed  territory. 


Subject  No.  i  i  . 


levelling. 

1.  Describe  the  adjustments  necessary  fof  a  Wye.     Wherein 
do  they  differ  in  a  Dumpy  ? 

2.  Give  a   form    for   a   field    book   and    show    typical   set   of 
observations  reduced  to  a  common  Datum. 

3.  Give  form  for  cross  section  book. 

4.  What  is  a  level  line  ? 
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5.  How  would  you  take  into  account  the  sphericity  of  the 
earth  and  allow  for  it  in  actual  work  ? 


Subject  No.  12. 
EVIDENCE. 


1.  Define  the  term  evidence. 

2.  What  is  the  best  evidence  ? 

3.  Secondary  evidence.     When  is  it  admissible  ? 

4.  What  is  hearsay  ?     and  when,  if  ever,  is  it  allowable  ? 

5.  What  position  do  you  consider  you  occupy  when  acting  as 
a  Surveyor  ?  What  attitude  do  you  consider  you  should  take 
with  regard  to  evidence  ? 

6.  Draw  up  an  afifidavit  in  full  to  establish  a  post. 


Subject  No.  14. 
MINERALOGY  AND  GEOLOGY. 

1.  Define  conformable  and  contorted  strata.  Interstratified 
and  disrupting  masses,  and  fissures  and  fractures  of  rock  for- 
mations. 

2.  State  situation  and  the  constituent  rocks  of  the  Huron- 
ian  and  Silurian  formations  in  Ontario. 

3.  In  what  geological  formations,  and  in  what  localities  do 
iron,  corundum,  nickel  and  gold,   principally  occur  in  Canada? 

4.  What  are  the  constituents  of  trap  and  green  stones,  and 
in  what  manner  do  they  usually  occur  ? 


l80  ASSOCIATION    OF    ONTAKig    LAND    SURVEYORS. 

5.  What  is  Graphite,  and  what  is  usually  called  "  Phos^ 
phates  ?  " 

In  what  localities  in  Canada  do  they  principally  occur  ? 

6.  Name  some  distinctive  fossils  of  the  carboniferous  and 
Silurian  formations;  and  name  principal  coal  deposits  of  the 
Dominion. 


Subject  No.  15. 

BOTANY  AND  FOREST  FLORA. 

1.  What  are  the  parts  of  a  flower  ?     Illustrate  by  diagrams, 
and  give  full  descriptions  and  the  use  of  each  part. 

2.  What  is  a  fruit  in  Botany  ?     Explain  the  structure    of  an 
apple,  grape,  almond,  strawberry  and  pine-apple. 

3.  Describe    the    structure  of    endogenous    nnd     exogenous 
stems.     How  do  they  differ  in  growth? 

4.  Describe  the  germination  of  a  plant. 

5.  Name  ten  trees  of  Ontario  and  give  their  botanical  names- 
What  are  their  economic  uses. 
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NAME  AND   P.O.    ADDRESS.  DATE   OF  ADMISSION    BY    BOARD. 
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Bowman,  Clemens  Dersteine,  West  Montrose.  loth  July,  1879 
Bowman,  Herbert  Joseph,  BerHn 7th  Jan.,  1887 
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B.A.Sc.  (McGlll.) 

Davis,  John,   Ahon 5th  April,  1878 

Davis,  William  Mahlon,  Berlin nth  April  1885 
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Hutcheon,  James,  Guelph loth  Nov.,  1891 

Grad.  S.P.S.,  City  Engineer. 

Irwin,  James  Moore,   Rat  Portage 13th  Jan.,  1863 

D.L.S. 

Jackson,  James  Herbert,  Windsor i6th  Feb.,  1901 

James,  Darrell  Denman,  Michipicoten  Harbour. ..3rd  Nov.,  1891 

B.A.,  B.A.Sc.  (Toronto  Unlv  ) 

James,  Silas,  Toronto,  114  Shuter  St 19th  July,  1858 

D.L.S. 

Jones,  Charles  Albert,  Petrolea 8th  April,  1881 

D.L.S. 

Jones,  John  Henry,  Sarnia,  Box   194 loth  Oct.,  1886 

D.L.S. 

Jones,  Thomas  Henry,   Brantford loth  Oct.,  1878 

B.A.Sc.    (McGlll).  D.L.S.  City  Engineer. 

♦Keefer,  Thomas  Coltrin,  Ottawa 14th  Aug.,  1840 

D.L.S.,  C.E. 

Kennedy,  James  Henry,  St.  Thomas 7th  April,  1887 

C.E.    (Toronto   Unlv  ),    Mem.    Can.    Soc.    C.E.,    Engineer  of   V.V.    &   E.    Ry. 

Kirkpatrick,  George  Brownly,  Toronto, 

Dept.  of  Crown  Lands 13th  April,  1863 

D.L.S.,  Director  of  Surveys. 

Laird,  James  Stewart,  Essex 6th  April,  1867 

D.L.S. 
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Laird,  Robert,  Rat  Portage nth  Nov.,  1887 

Grad.  S.P.S. 

Lewis,  John  Bower,  Ottawa,  Brunswick 

House   4th  Oct.,  1883 

D.L.S.,  P.L.S.  (Quebec),  C.E. 

Lougheed,  Aaron,  Port  Arthur 12th  Nov.,  1888 

D.L.S. 

*Low,  Nathaniel  Edward,  Wiarton nth  July,  1856 

D.L.S. 

Lumsden.  Hugh  David,  Toronto, 

63  Homewood  ave 4th  Jan.,  1866 

C.E.,    D.L.S.,    M.I.C.E.,    Mem.    Can.    Soc.    C.E. 

Macdougall,  Allan  Hay,  Port  Arthur nth  April, 1859 

D.L.S.,  Town  Engineer. 

MacKay,  James  John,  Woodstock 25th  Feb.,  1899 

MacKenzie,  William,  Sarnia nth  April,  1896 

Grad.    R.M.C.    (Kingston). 

MacKenzie,  William  Lyon,  Cranbrook,  B.C 7th  April,  1887 

C.E. 

MacPherson,  Duncan,  Montreal,  P.Q 9th  Jan.,  1884 

Grad.  R.M.C,  M.I.C.E.,  Mem.  Can.  Soc.  C.E..  Dlv.  Eng.  Eastern  Dlv.  C.P.  Ry. 

McAree,  John,  Rat  Portage 6th  April,  1867 

Dominion    Topographical    Surveyor,     B.A.Sc,     (Toronto    Unlv  ) 

"McCubbin,  George  Albert,  St.  Thomas, 

City  Engineer's  Office 9th  Nov.,  1895 

Assist.  City    Engineer. 

McDonell,  Augustine,   Chatham, 

4  &  5  Ebert's  Block nth  July,  1863 

D.L.S. 

McDowall,  Robert,  Owen  Sound nth  Nov.,  1890 

Grad.  S.P.S  .Town  Engineer 

McEvoy,  Henry  Robinson,  St.  Marys loth  July,  1875 

D.L.S. 

McFadden,  Moses,  Neepawa.   Man 13th  April,  1858 

D.L.S..  P.L.S.  (Man.) 

M<:Farlen,  George  Walter,  Toronto, 

City  Hall,  Assistant  Citv  Engineer's  Office  nth  Nov.,l8S9 

/  Grad.  S.P.S. 
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McGeorge,  William  Graham,  Chatham, 

Box   225 8th  Jan.,  1866 

D.L.S. 

McGrandle,   Hugh,    Huntsville 5th  Jan.,  ^883 

D.L.S. 

McKay,   Owen,  Windsor,   P.O.  Box   167 7th  Jan.,  1887 

Grad.  S.P.S.,  Chief  Eng.  D.  .&  L.  E.  Ry. 

McKenna,  John  Joseph,  Dublin 9th  July,  i860 

D.L.S. 

McLatchie,  John,  Nelson,  B.C.,  P.O.  Box  128. ...9th  Jan.,  1864 

D.L.S..  P.L.S.  (Que.,  Man.  and  B.C.). 

McLean,  James  Keachie,  Elora 8th  April,  1876 

D.L.S. 

McLean,  William  Arthur,  Toronto, 

Parliament   Buildings    21st  Feb.,  1898 

Secretary  of  Roads. 

McLennan,  Murdoch  John,  Williamstown .  .  .13th  Nov.,  1893 

B.A.Sc.  (McGill).  D.L.S. 

McLennan,  Roderick,  Toronto, 

115  Avenue  Rd 20th  June,  1846 

D.L.S. 

McNab,  John  Duncan,  Owen  Sound 9th  Oct.,  1879 

McNaughton,  Finlay  Donald,  Cornwall 25th  Feb.,  1899 

McPherson,  Archibald  John,  Brockville loth  April,  1897 

B.A.Sc.  (Toronto  Univ.) 

McPherson,  Charles  Wilfrid,  Dawson,  N.W.T. 

c/V)  Dep't  of  Interior  21st  Feb.,  1899 

McPhillips,  George,  Winnipeg, 9th  July,  1885 

D.L.S.,  P.L.S.  (Man.) 

Manigault,  William  Mazyck,  Strathroy, 

P.O.    Box  300 8th  July,  1876 

D.L.S. 

Marshall,   James,    Holvrood 6th  Oct.,  1866 

D.L.S. 

Meadows,  William  Walter.  St.  Thomas 21st  Feb.,  1898 

Grad.  S.P.S. 

Miles,  Charles  Falconer, 

268  Triangle  St.,  Buffalo.  NY 13th  Jan.,  1862 

D.L.S. 

Miller,   Frederick  Fraser,   Napanee 8th  Jan.,  1885 

Moore,  John  MacKenzie,  London, 

Albion   Building 9th  Oct.,  1879 
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Moore,  John  Harrison,  Smith's  Falls nth  Nov.,  1889 

Grad.  S.P.S. 

Morris,  Alfred  Edmund,  Perth lOth  April,  1879 

Morris,   James    Lewis,   Pembroke 7th  July,  1886 

D.L.S.,  C.E.  (Toronto  Unlv 

Mountain.  George  Alphonse,  Ottawa 9th  Jan..  1884 

Mem.    Can.    See.    C.E.,    D.L.8.,    P.L.S.     (Que.)    Chief    Eng.    Can.    Atlantic    and' 

O.A.    &    B.    Ry. 

Murdoch,  William,  Toronto,  37  Bloor  St.  E loth  Jan.,  i860 

D.L.S..  C.E. 

Murphy,  Charles  Joseph.  Toronto,  157  Bay  st.  .6th  Oct.,  1886 

Nash,  Thomas  Webb,  Kingston 7th  April,  1854 

Newman,  John  James,  Windsor 21st  Feb.,  1898 

Newman,  William,  Windsor, 

57  Sandwich  st.  w 12th  Nov.,  1892 

Grad.  S.P.S. 

Niven,   Alexander,   Haliburton 8th  July,  1859 

D.L.S. 

Ogilvie,  William,  Dawson  City,  Yukon  Dist.  .  12th  July,  1869 

D.L/.S.   Commissioner  for   Tukon  District. 

O'Hara,  Walter  Francis,  Chatham 14th  April,  1892 

D.L.S. 

Patten,  Thaddeus  James,  Little  Current 5th  Jan.,  1883 

Peterson,  Peter  Alexander,  Montreal,  P.Q..  .  i6th  July,  1863 

D.L.S.,   C.E.,   Mem.   Can.    See.    C.E..    Chief  Engineer  Can.    Pac.    Ry. 

Pinhey,  Charles  Herbert,  Ottawa, 

552  Gilmnur  St larh  Nov.,  1888 

D.L.S.,    Grad.    S.P.S.,    Asboc.    Mem.    Can.    Soc.    C.E. 

Proudfoot,  Hume  Blake,   Port  Arthur 6th  Jan.,  1882 

D.L.S..  C.E.  (Toronto  Univ.) 

Rainboth,  Edward  Joseph,  Ottawa nth  Nov.,  1887 

D.L.S. 

Rainboth,   George  Charles,   Avlmer,  P.Q nth  July,  1868 

D.L.S..  P.'L.S.  (Que.) 

Reinhardt,  Carl,  Montreal,  340  Mountain  St 25th  Feb.,  1899 

B.A.Sc.  (McGlll.) 

Reynolds,  Samuel  Henry,  Rat  Portage 17th  July,  1880 

Roberts,  Vaughan  Maurice.  St.  Catharines. .  .5th  April,  1887 
Robertson,    James,  Glencoe nth  July,  1885 

Grad.  S.P.S. 

Robinson,  Franklin  Joseph,  Kirkfield 21st  Feb.,  1898 

Grad.    S.P.S.,    AsBt.    Engineer   Trent    CajvaJ. 
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Roger,  John,  Mitchell loth  Nov.,  1888 

Grad.  S.P.S. 

♦Rombough,  Wtn.  R.,  Toronto,  61  Walton  St. ..14th  Nov.,  1848 

D.L.S. 

Rorke,  Louis  Valentine,  Sudbury 14th  April,  1890 

D.L.S. 

Ross,  George,  Welland loth  July,  1879 

B.A.Sc.  (McGlll),  D.L.S. 

♦Rubidge,  Tom    S.,    Cornwall 9th  Feb.,  1849 

D.L.S.,  Asst.  Eng.  Dept.  Rys.  and  Canals. 

Russell,  Alexander  Lord,  Port  Arthur i6th  April,  1873 

D.L.S.,    P.L.S.     (Que.). 

Sankey,  Villiers,  Toronto,  City  Hall nth  Jan.,  1878 

D.L.S.,    City    Surveyor. 

Saunders,  Bryce  Johnston,  Reg^ina,  N.W.T 7th  Jan.,  1885 

B.A.Sc.  (McGiU),  D.L.S. 

Scane,    Thomas,    Ridgetown 7th  Jan.,  1865 

D.L.S. 

*Schofield,  Milton  C, 

185  14th  St.  Buffalo,  N.Y 28th  Sept.,  1843 

D.L.S. 

Schwitzer,  John  Edward,  Rat  Portage. . . i6th  Nov.,  1896 

Town    Engineer,     B.A.Sc.     (McGill). 

Seager,  Edmund,  Rat  Portage 8th  July,  1861 

D.L.S. 

Selby,  Henry  Walter,  Dinorwic, 

Dist.  of  Rainy  River 8th  Jan.,  1876 

D.L.S. 

Sswell,  Henry  DeQuincy,  Toronto,29  St.  Mary  St.  gth  July,  1885 

D.L.S..  A.M.I.C.E. 

Shaw,  John  Henry,  Pembroke 17th  Feb.,  1900 

Grad.    S.P.S. 

Silvester,  George  Ernest,  Sudbury 12th  Nov.,  1892 

Grad.  S.P.S 

Sing,  Josiah  Gershom,  Meaford,  P.O.  Box  3 gth  Jan.,  1879 

D.L.S. 

Smith,  Angus,  Stratford 14th  April,  1896 

Grad.     S.P.S.,     City    Engineer. 

Smith,   George,  Woodville,  P.O.Box  J-].  ..  .7th  April,  1881 

Engineer  for  Co.   Victoria  and  four  Townships. 

Smith,  Henry,  Toronto,  CroWn  Lands  Dept. .  .8th  Nov.,  1861 

D.L.S.,    Mem.    Can.    Soc.    C.E. 

Speight,  Thomas  Bailey,  Toronto, 

Yonge  St.  Arcade 6th  Jan.,  1882 

D.L.S. 
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Squire,  Richard  Herbert,  Brantford, 

103  Dalhousie  St 14th  April,  1896 

B.A.Sc.    (Toronto   University). 

Steele,  Edward  Charles.  Port  Arthur gth  April,  1889 

Assoc.    Mem.    Can.    Soc.    C.E. 

Stewart,  Elihu,  Ottawa,  Dept.  of  the  Int 8th  April,  1872 

D.L.S.,    Chief    Inspector    of    Timber    and    Forestr>-. 

♦Stewart,  George  Alexander.  Calgary,  Alta 8th  Julv,  1852 

D.L.S. 

Stewart,  John,  Montreal i  ith  Nov.,  1887 

D.L.S. 

Stewart,  Walter  Edgar,  Aylmer 12th  April,  1892 

♦Strange,  Henry,  Rockwood 30th  Nov.,  1838 

D.L,.S.,  C.E 

Stull,  William  Walter,  Sudbury 17th  Feb.,  1900 

B.A.Sc.     (Toronto     Univ.) 

Taylor,  William  Verner,  Gananoque 7th  Nov.,  1896 

Grad.    S.P.S. 

Traynor.   Isaac,   Dundalk i6th  April,  1873 

D.L.S. 

Turnbull,  Thomas,  Winnipeg,  Man., 

C.  P.  R.   Eng.    Office 6th  July,  1878 

D.L.S.,  C.E.  (Toronto  Unlv  ) 

Tyrrell,  James  Williams,  Hamilton, 

42  James  st.  n 8th  April,  1885 

C.E.     (Toronto    Univ.).     D.L.S..     Co.     Eng.     for    Wentworth. 

*Unwin,  Charles,  Toronto,  126  Seaton  st.  .  .  .  12th  April,  1852 

D.L.S. 

Ure,  Frederick  John,  Woodstock 7th  April,  1887 

C.E. 

Van  Buskirk.,  William  Eraser,    Rosland 7th  April,  1888 

Grad.    R.M   Coll.    (Kingston).    City    Engineer. 

Van  Nostrand,  Arthur  J.,  Toronto, 

Yonge  St.  Arcade 30th  Oct.,  1882 

D.L.S. 

Wadsworth,  Vernon  Bayley,  Toronto, 

103  Bav  st 9th  April,  1864 

D.L.S. 

Wagner,  William,  Ossowo,  Man 13th  April,  1858 

D.L.S. 

Walker,  Alfred  Paverley.  Toronto,  Room  508, 

Union  Station,  C.  P.  Ry.,  Eng.  Office 6th  Jan.,  1882 

D.I..S.,  Mem.   Can.   Soc   C.E. 
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"Wallace,  James  Nevin, 

Calgary,  Alta 21st  Feb.,  1898 

B.A.,   B.E.    (Trin.   Coll  Dublin). 

Ward,  Archeson  Thomas, 

Wabigoon  Dist.  of  Rainy  River    loth  April,  1897 

Warren,  James,  Walkerton,  P.O.  Box  190 7th  Oct.,  1864 

D.L.S. 

Watson,  John  McCormack,  Orillia, 

P.O.  Box  224 13th  April,  1892 

♦Weatherald,  Thomas,  Goderich, 

P.O.  Box  273 I2th  Jan.,  1856 

D.r..s.,  C.E. 

Weekes,  Melville  Bell,  Brantford 17th  Feb.,  1900 

B.A.Sc.  I  Toronto  L'uiv.) 

West,  Robert  Francis,  Orangeville 7th  April,  1881 

Wheelock,  Charles  Richard,  Orangeville 7th  Jan.,  1886 

Treasurer  County  of  Dufferin. 

Whitson,  James  Francis,  Toronto, 

Crow^n  Lands  Dept 9th  Jan.,  1886 

Wicksteed,  Henry  King,  Cobourg 7th  Jan.,  1886 

D.L.S.,  C.E. 

Wiggins,  Thomas  Henry,  Finch,  Ont loth  Nov.,  1891 

Grad.  S.P.S.,  D.L.S. ,  Town  Engineer. 

Wilde,  John  Absalom,  Sault  Ste.  Marie 9th  April,  1889 

"Wilkie,  Edward  Thomson,  Carleton  Place. .  .nth  April,  1891 

D.L.S. 

"Williams,  David,  220  Queen  St.,  Kingston gth  April,  1864 

D.L.S. 

^Winter,  Henry,  Thornyhurst nth  July,  1853 

D.L.S.,  C.E. 

♦Wood,  Henry  O.,  Billings'  Bridge .  loth  Oct.,  1855 

D.L.S. 

=*Yarnold,  William  Edward,  Port  Perry, 

P.O.  Box  44 7th  April,  1854 

D.L.S. 
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Anderson,  John  Drummond,  Trail,  B.C 13th  April,  1892 

Apsey,  John  Fletcher, 

Cumberland,   Md 6th  Jan.,  1886- 

Grad.  S.P.S- 

Aylsworth,  Charles  Fraser,  Sr.,  Madoc 2nd  April,  1861 

D.L.S. 

Blake,  Frank  Lever,  Toronto, 

Meteorological  Office    13th  April,  1875 

D.L.S. 

Bell,    Andrew,  Almonte 6th  Oct.,  1866 

D.L.S. 

Bolton,  Jesse  Nunn,  Toronto,  264  Major  St 6th  April,  1867 

Booth,  Charles  Edward  Stewart, 

Westmount,  P.  Q 6th  April,  1882 

Bowman,  Arthur  Meyer,  Mahan, 

Beaver  Co.,  Pa nth  Nov.,  1887 

Grad.  S.P.S.,  Start  of  U.S.  Engineers. 

Bowman,  Franklin  Meyer,  Bellevue, 

Allegheny  Co.,  Pa nth  April,  1892 

Grad.  S.P.S.,  Engineer  Structural  Iron  Worka. 

Brady,  James,  Victoria,  B.C.,  P.O.Box  815..  15th  July,  1862 

M.E. 

Burnet,  Hugh,  Victoria,  B.C 5th  April,  1887 

P.L.S.  (B.C.). 

Cambie,   Henry  John,  Vancouver,   B.C 8th  July,  1861 

P.L.S.  (B.C.). 

Carbert,  J.  Alfred,  St.  Joseph,    Mich 7th  April,  1876 

D.L.S.  Staff  of   U.    S.    Engineers. 

Coleman,  Richard  Herbert,  Toronto,  Canada 

Co.  Offices,  Imperial  Bank  Chambers 6th  Oct.,  1877 

Drewry,  William  Stewart,  Ottawa, 

Dept.  of  the  Interior 5th  April,  188 

D.L.S. 

Edwards.  George,  Thurso,  P.Q. 6th  Jan.,  1866 

D.L.S. 

♦Ellis.  Henry  Disney,  Kuching,  Sarawak, 

Borneo 7th  April,  1877 

D.L.B.,  Commr.  of  Pub.  Works  and  Surveys. 
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•Galbraith,  John,  Toronto, 

School  of  Prac.  Science 13th  April,  1875 

M.A.,  D.L.S.,  Prof.  Engineering.  S.P.S. 

^Gibbons,  James,  Ottawa,  Dept.  of  the  Interior...  15th  April,  1890 

Grad.    S.P.S.,  Dominion  Topographical  Surveyor. 

Gibson,  George,  St.   Catharines loth  April,  i860 

D.L.S. 

*Gilmour,  Robert,  Toronto,  c/o  Westen 

Loan  Company nth  April,  1856 

D.L.S.,  C.E 

Green,  Thomas  Daniel,  Dawson  City 7th  Jan.  1885 

D.L.S. 

Griffin,  Albert  Dyke, 

Collegiate  Institute,  Wo<^dstock nth  Nov.,  1890 

B.A.,    Mathematical    Master. 

♦Harris,  John  Walter,  Winnipeg 6th  Oct.,  1866 

P.L.S.  (Man.),  D.L.S. ,  Assessment  Com. 

Henderson,  Eder  Eli,  Henderson  P.O., 

Maine    7th  April,  1887 

Grad.  S.P.S. 

Hermon,  Ernest  Bolton,  Vancouver,  B.C 7th  Oct.,  1885 

P.L.S.  (B.C.),  D.L.S. 

Innes,  William  Livingstone,  Simcoe 14th  April,  1892 

C.E.     (Toronto    Univ.). 

Jephson,  Richard  Jermy,  Calgary,  Alta 7th  April,  1877 

P.L.S.  (B.C.),  D.L.S. 

Johnson,  Sydney  Munnings,  Greenwood,  B.C,  .9th  Nov.,  1895 
Johnston,  Robert  Thornton, 

New  York,  N.Y.,  944  Amsterdam  Ave 9th  April,  1889 

Kains,  Tom,  Victoria,   B.C nth  July,  1873 

D.L  S    P.L.S.  (B.C.). 

Kirk,  John  Albert,  Rossland,  B.C 6th  July,  1877 

D.L.S.,  P.L.S.  (.J.C-.) 

*Kippax  Hargreaves,  Huron,  South  Dakota 7th  July,  1877 

C.E.    (Toronto    Univ.),    Assistant    to    Sur\-eyor    General. 

-Klotz,  Otto  Julius,  Ottawa,  437  Albert  st 6th  Jan.,  1876 

C.E.    (Mich.    Univ.),    Dominion   Topographical    Surveyor. 

Xane,  Andrew,  Sparrow's  Point,  Md 4th  April,  1895 

Grad.   S.P.S.,   Draftsman  Maryland   Steel  Co. 
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Lendrum,  Robert  Watt, 

South  Edmonton,  Alta 8th  Jan.,  1874 

D.L.S. 

Livingstone,  Thomas  Chisholm, 

Winnipeg,  Man loth  Jan.,  1859. 

D.L.S. 

MacLeod,  Henry  Augustus  F.,  Ottawa, 

340  Cooper  St nth  Oct.,  1856 

C.E.,  D.L.S. 

McCulloch,  Andrew,  Lake  Nelson,  B.C 

Grad.     S.P.S.,     Assoc.     Mem.     Can.     Soc.    C.E..     City    Engln«er. 

♦McMuUen,  William  Ernest,,  St.  John,  N.B.  .nth  Nov.,  1892 

Asst.  Engr.  C.  P.  Ry. 

Magrath, Charles  Alexander,  Lethbridge,  Alta.  .  ist  Nov.,  1881 

B.A.SC.  (McGiU),  D.L.S.,  P.L.S.  (B.C.). 

Moore,  Thos.  Alexander,  London  South. ...  12th  Nov.,  1892 

Munro,  John  Vicar,  New  York,  N.Y., 

359  West  31st  st 9th  April,  1895 

'Paterson,  James,  Allison,  Lauzon,  P.Q 5th  April,  1878 

C.E.,    Mem,    Can.    Soc.    C.E. 

Pearce.  William,  Calgarv,  Alta 12th  Oct.,  1872 

D.L.S..  P.L.S.  (B.C.). 

Ponton,  Archibald  William,  Ottawa, 

Dept.   of  Interior 9th  April,  1880 

D.L.S. 

Pope,  Robert  Tyndall, Ireland 13th  April,  1875 

C.E.,  D.L.S. 

Purvis,  Frank,  Mesa  City,  Arizona 7th  April,  1875 

Reid,  John  Lestock,  Prince  Albert,  Sask 8th  April,  1870 

D.L.S. 

Reiffenstein,  James  Henry,  Ottawa, 

Dept.  of  the  Interior 16th  April,  1873 

D.L.S. 

Reilly,  William  Robinson,  London, 

361    Simcoe   st 7th  April,  1881 

D.L.S..  P.L.S.  (Man.) 

Ritchie,  Nelson  Thomas,  Kipiegan,  Man gth  Nov.,  1888 

Rogers,  Richard  Birdsall,   Peterborough 9th  Jan.,  1879 

B.A.Sc.  (McGIll).  D.L.S. 

*Ross,  Joseph  Edmund,  New  Westminster, 

B.C nth  Nov.,  1890 

PL  S.  (B.C.). 


LIST     OF     MEMBERS.  igc 

NAME    AND    P.O.    ADDRESS.  DATE    OF    ADMISSION    BY    BOARD. 

Sanderson,  Daniel  Leavens,  Coral,  Mich 4th  Oct.,  1882 

Shaw,   Charles  iEneas,  Greenwood,  B.C 6th  Oct.,  1877 

P.L.S.  (B.C.). 

Sherman,  Ruyter  Stinson,  \'ancouver,  B.C.  .  12th  April,  1890 

P.L.S.  (B.C.). 

Simpson,  George  Albert,  Winnipeg  Man 7th  Oct.,  1864 

C.E.,    D.L.S.,    M.P. 

Spry,  William,  Toronto 19th  July,  1858 

C.E.,  D.L..S. 

^Stewart,  Louis  Beaufort,  Toronto, 

School   of   Prac.    Science 6th  April,  1882 

Dominion    Tope  graphical    Surveyor,    Lect.    In    Surs-eylng. 

Strathern,   John,   Vancouver,    B.C 5th  Oct.,  1876 

P.L.S.  (B.C.),  D.L.S. 

Tracey,  Thomas  Henry,  Vancouver,  B.C 8th  April,  1870 

C.E.,  P.L.S.  (B.C.),  D.L.S 

Vicars,  John  Richard  Odium,  Kamloops.  B.C.  .5th  Jan.,  1887 

D.L.S..  P.L.S.  (B.C.). 

Wallace,  Charles  Hugh,  36  Dame  St., Dublin, Ire.,  gth  Nov.  1889 

C.E.     (Trin.     College,     Dublin),     Dom.     Gov.     Surveyor. 

Weekes,  Abel  Seneca,  Wetaskiwin,  Alta.  .  .  .12th  April,  1890 

D.L.S. 

Wheeler,  Arthur  Oliver,  New  Westminster, 

B.C 8th  July,  1881 

P.L.S.  (B.C.),  D.L.S. 

Willson,  Alfred,  Toronto,  Can.  Co.  Offices, 

Imperial  Bank  Chambers 6th  Oct.,  1866 

D.L.S.,     Commissioner    Canada    Company. 

Wilkins,  Frederick  William,  Ottawa, 

Dept.  of  the  Interior 6th  Jan.,  1877 

Dominion  Topographical  Surveyor. 


SUMMARY. 

Active   members   subject   to   dues 196 

Active  members  exempted  from  dues 19 

Withdrawn  from  practice  (including  g  Associates) 69 

Dead  34 

Total  number  enrolled  since  incorporation 318 
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EXTRACTS    FROM    THE  I 

BY-LAWS   AND    STATUTES 

RELATING    TO    THE 

ADMISSION   AND    EXAMINATION    OF  | 

Ontario   Land   Surveyors.    , 


BY-LAWS. 

EXAMINATIONS. 

28.  Candidates    for   admission    to    apprenticeship    ai'e  fa"^da?e's°for°' 
to  be  examined  as  follows,  in  the  subjects  prescribed  in  apprenticeship 
Rev.  Stat.  Ont.,  c.  180,  s.  22;  and  no  candidate  shall  be 
admitted  unless  he  obtains  at  least  the  minimum  marks 

set  opposite  each  subject,  and  at  least  a  total  of  550. 

Max.  Min. 

Subject.                                    Marks.  Marks. 

1.  Penmanship 50  30 

2.  (a)  Orthography  (including  dictation) 50  40 

(b)  English  Grammar 50  25 

3.  Arithmetic  (Fractions,  Decimals,  Square  Root)       100  60 

4.  Logarithms  and  Algebra  (including  Equations 

I  St  Degree) 100  60 

5.  Euclid  (Books  i,  2,  3  and  4) 100  60 

6.  Plane  Trigonometry  and  Rules  for  Spherical. .  100  50 

7.  Mensuration  of  Superficies 50  30 

8.  Linear  Drawing  (use  of  ruling  pen  and  construc- 

tion of  scales)    50  25, 

9.  Canadian  and  General  Geography 50  25 

10.  Canadian  History 50  2- 

29.  Candidates   for  admission   to   practice   are   to    be  Examination  o 
examined  as   follows  in  the  subjects  prescribed  in   Rev.  admist?on%^o' 
Stat.   Ont.  c.    180.   s.  .25;  and  no  candidate  will  be  ad-^"'"'^- 
mitted  unless  he  obtains  at  least  the  minimum  marks  set 
opposite  each  subject,  and  at  least  a  total  of  1,000. 

Max.  Min. 

Subject.  Marks.      Marks. 

1.  Geometry,  including  the  first  6  books  of  Euclid, 

excepting    the   last    thirteen    propositions    of 

the  fifth  book loo  sq 

2.  Algebra  (simple  and  Quadratic  Equations,  Pro- 

gressions and  Exponents) lOo  50 

3    Trigonometry  (Plane  and  Spherical) 100  60 

4.  Mensuration  of  superficies  and  laying  out  and 

dividing  land 150  75 

5.  Description?  by  metes  and  bounds 100  75 
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Max.         Mir. 
Sdbject.  Marks.     Marks. 

6.  Use  and  Adjustment  of  Instruments  for  survey- 

ing and  levelling 100  70 

7.  Laying  out  of  Curves 50  30 

8.  Practical  Astronomy,  including  finding  of  Time, 

Latitude,  Longitude,    Azimuth,  Variation   of 

Compass,  and  dravsing  Meridian  Lines 150  90 

9.  Survey  Act    1 50  90 

10.  Mines    Act,     Registry     Act,     Municipal     .\ct, 

(so  far  as  they  relate  to  surveys  and  drainage). 

Ditches  and  Water-courses  Act 100  50 

11.  Levelling 50  35 

12.  Principles  of  EvidenceanddrawingupAffidavits  80  40 

13.  Taking  of  Field  notes  and  preparing  of  Plans.. .  100  60 

14.  Geology  and  Mineralogy,  (rudiments  of) 75  40 

15.  Elementary   Botany   and   the   Forest  Flora  of 

Canada 50  25 

30.  If  a  candidate  for  admission  to  practice  obtains 
at  least  the  total  of  i,ooo  marks,  but  fails  to  obtain  the 
minimum  marks  in,  at  least,  two  of  the  subjects,  such 
candidate  may  at  a  subsequent  exmination  be  examined 
only  in  the  two  subjects  in  which  he  has  failed. 


Chapter    ISO,   R.S.O.    1897. 

(An  Act  respecting   Laud  Surveyors,) 

^  -;•  ^  -K  5jc  IjJ  ^ 

•'-:inRs  whcii         20.  The   said   Board   shall  meet  at   the   office   of  the 

vhere  to 

>^id  Commissioner  of  Crown   Lands,  on  the  second  Monday 

in  the  month  of  February,  in  every  year,  unless  such 
Monday  be  a  holiday  (in  which  case  they  shall  meet  on 
the  day  next  thereafter  not  being  a  holiday),  and  may  ad- 
journ such  meeting  from  time  to  time  if  they  deem  it 
necessary.     R.S.O.  1887,  c.  152.  s.  6.     60  V.  c.  27,  s.  i. 

APPRENTICES. 


i.tication  22.   No  person  shall  be  admitted  as  an  apprentice  with 

•i  appre°n"    any    OntaHo    Land    Surveyor    unless  he    has   previously 

on  ou'lfpT)^  passed  an  examination  to  the  satisfaction  of  the  Board  of 

Examiners,  in  penmanship,  orthograj)hy,   English  gram- 


CHAPTER   180,   R.S.n..    1897- 
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mar.  arithmetic,  algebra  (including  square-root  logar- 
ithms and  quadratic  equations),  Euclid  (first  four  books 
and  deductions),  plane  trigonometry,  spherical  trigon- 
ometry as  far  as  and  including  the  solution  of  right- 
angled  triangles,  mensuration,  practical  geometry  (includ- 
ing the  rse  of  ruling-pen  and  the  construction  of  plane 
and  comparative  scales),  Canadian  and  general  geography 
and  Canadian  history,  and  has  obtained  a  certificate  of 
such  examination  and  of  his  proficiency  from  the  Board. 
60  A',  c.  27,  s.  2. 

2T..  Every  applicant  shall  before  being  so  examined Exaimnationi 

,         '(^  o  and  Certific;., 

pay   to    the  Secretary-Treasurer   of  the    Association    the  Fees, 
fees  chargeable  as  hereinafter  provided  for  the  said  ex- 
amination and  certificate.     R.S.O.  1887,  c.  152,  s.  8. 

24.  Applicants   for   examination    previous   to  appren- Notice  to  b. 

....  '  given  by  A 

ticeship  shall  give  one  month's  notice  to  the  Secretary  of^ants. 
the  Board  of  their  intention  to  present  themselves  for  ex- 
amination, and  shall  pay  to  the  said  Secretary  the  fee  for 
receiving  and  entering  such  notice.     R.S.O.  1887,  c.  152. 
s.  9. 

OUALIFIC.\TIOX    FOR    ADMISSION    TO    PRACTISE. 


25.  Except  as  hereinafter  provided  no  person  shall  be ',^'^"^'^'',"5' 
admitted  to  practise  as  a  land  surveyor  in  and  for  Ontario'"  riaciis 
until  he  has  attained  the  full  age  of  21  years,  and  has 
passed  an  examination  before  the  Board  of  Examiners  in 
the  follovving  subjects,  viz.,  geometry,  including  the  first 
six  books  of  Euclid  (with  the  exception  of  the  last  thir- 
teen propositions  of  the  fifth  book),  algebra,  including 
progressions,  plane  and  spherical  trigonometry,  mensur- 
ation of  superficies,  laying  out  and  dividing  of  land, 
descriptions  by  metes  and  bounds  for  deeds  and  other 
documents,  the  use  and  adjustment  of  surveying  and  le- 
velling instruments,  the  laying  out  of  curves,  practical 
astronomy,  including  finding  of  time,  latitude,  longitude, 
azimuth,  variation  of  the  compass,  and  drawing  meridian 
lines,  the  Acts  relating  to  the  survey  of  lands  in  Ontario, 
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if'-e^'fe'  '^^^  Mines  Act,  The  Registry  Act,  so  far  as  it  refers  to 
c<:  a26.'k.  plans,  the  Municipal  Acts,  so  far  as  they  relate  to  roads, 
surveys  and  drainage,  The  Drainage  Act,  The  Ditches  and 
Watercourses  Act,  the  theory  and  practice  of  levelling,  the 
principles  of  evidence,  drawing  of  affidavits,  taking  of 
field  notes  and  preparing  plans,  the  rudiments  of  geology 
and  mineralogy,  elementary  botany  and  the  forest  liora 
of  Canada,  and  the  sufificiency  of  his  surveying  instru- 
ments, and  has  served  regularly  and  faithfully,  for  three 
Apprentice-  succcssive  ycars,  except  as  is  in  this  section  hereinafter 
provided,  under  an  instrument  m  writing  duly  executed 
before  two  witnesses,  as  apprentice  to  an  Ontario  Land 
Surveyor,  duly  admitted  and  practising  therein  as  sucli, 
nor  until  he  has  received  from  the  said  land  survevor 
a  certificate  of  his  having  so  served  during  the  said  per- 
iod, or  proves  to  the  satisfaction  of  the  Board  that  he 
(has  so  served.  R.S.O.  1887.  c.  152.  s.  10.  60  \'.  c.  2y.  s.  3. 
"em"cea°^  26.  Any  pcrsou  serving  as  an  apprentice  as  hereinbe- 
schooi  of  Prac- f ore  provided,  mav.  with  the  permission  of  the  Board  of 

acal  Science  or   ..  '  .  i'      i  /^  r-    i  t^ 

iistitution  with  iLxammers  attend  the  Ontario  School  of   Practical  Sci- 

jiiiiilar  Course  i  i  n  ■  •  i 

rfstudy.  ence.  or  any  school,  college,  or  university,  the  course 
of  study  in  which  is.  in  the  opinion  of  the  Board  sufficient- 
ly similar  to  that  in  the  Ontario  School  of  Practical  Sci- 
ence, for  the  purpose  of  taking  any  course  of  study  which 
includes  any  subjects  required  for  the  final  examination 
for  admission  to  practise  as  a  land  surveyor,  but  the  total 
period  of  such  apprenticeship  and  of  such  course  of  study 
shall  not  exceed  the  period  of  four  years  from  the  date  of 
the  articles  of  apprenticeship  as  above  mentioned,  and 
not  less  than  three  years  of  the  said  period  of  four  years 
shall  be  massed  in  the  actual  service  of  a  practising  On- 
tario Land  Surveyor.     60  V.  c.  27,  s.  4. 

isquaii-  27.   In  case  a  person  who  has  attained  the  full  age  of 

■i^Domin-  21  ycars  and  who  has  been  practising  as  a  land  surveyor 
I'to'prac-  i"  a"y  <>^  ^^is  Majesty's  dominions  other  than  this  Pro- 
,  Ontario,  yincc.  shall  satisfy  the  Board  of  Examiners  that  the  quali- 
fications for  practising  required  of  such  person  in  the 
said  dominion,  were  sufficiently  similar  to  those  required 
in  this  Province,  and  shall  produce  to  the  said  Bo-ird  hi'.t 
diplomas  or  certificates,  such  persons  shall  not  be  re- 
quired to  serve  as  an  apprentice,  or  shall  only  be  required 
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to  serve  during  such  period  not  exceeding  three  years 
as  the  said  Board  may  consider  requisite,  after  which 
such  person  shall,  on  complying  with  the  other  require- 
ments of  this  Act,  have  the  right  to  undergo  the  final  ex- 
amination, or  such  portions  thereof  as  the  said  Board 
may  consider  necessary,  and  shall,  if  found  qualified, 
practise  as  a  land  Surveyor  in  Ontario.     60  V.  c.  27,  s.  6. 

28.  The  privilege  of  a  shortened  term  of  apprentice-  Graduates  of 
ship  shall  also  be  accorded  to  anv  graduate  of  the  Roval'^7,»' ^''lif^'i' 

^r-T-  r^  f^.  .     t>  .  ^        College,  Kinf- 

Alilitarv  College  at  Kmgston,  or  of  the  Ontario  Schoohton,  o^ofOl• 
r  n       '  •      1  o    •  •         •    -1  •  •  •  •    •  tario  School  ^ 

01  r^ractical  bcience,  m  civil  ens;ineering:  or  111  mining:  en- Practical 


.j_,i.iv.v,iiii^     KJI.      in     iin.ii.ij^ 


Science,  anr 


gineering.   or  of  the  McGill   College,   Montreal,   in   civirMcGiiicoiu 
engineering  or  in  mining  engineering,  and   such  person  ha°"ecemin 
shall  not  be  required  to  pass  the  preliminary  examination  p'""'^^^^" 
herein   before  required    for   admission  to    apprenticeship 
with  a  land  surveyor,  but  shall  only  be  bound  to  serve 
under  articles  with  a  practising  land  sun^eyor,  duly  filed 
as  required  by  section  32  of  this  Act,  during  twelve  suc- 
cessive months  of  actual  practice,  after  which,  on  comply- 
ing with  all  the  other  requirements,  he  may  undergo  the 
examination  prescribed  by  this  Act.    R.S.O.  1887,  c.  152, 
s.  14.     60  V.  c.  27.  s.  7  (i). 

29.  Such  person  at  any  time  during  his  apprentice- Attetidaice 
ship  may,  with  the  permission  of  the  Board  of  Examin- during  appj 
ers,  attend  the  Ontario  School  of  Practical  Science,  or 
any  school,  college,  or  university,  the  course  of  study  in 
which  is,  in  the  opinion  of  the  Board,  sufficiently  sim- 
ilar to  that  in  the  Ontario  School  of  Practical  Science, 
for  the  purpose  of  taking  any  course  of  study  which  in- 
cludes  any   subjects  required   for   the   final   examination 

for  admission  to  practise  as  a  land  surveyor,  but  the 
total  period  of  such  apprenticeship,  and  of  such  course 
of  study,  shall  not  exceed  the  period  of  two  years  from 
the  date  of  the  articles  of  apprenticeship  as  above  men- 
tioned, and  not  less  than  twelve  months  of  the  said  period 
of  two  years  shall  be  passed  in  the  actual  service  of  a 
practising  Ontario  Land  Surveyor.     60  V.  c.  27.  s.  7  (2). 

30.  If  a  surveyor  dies  or  leaves  the   Province,  or  ^^''l^^^l^^''^ 
suspended  or  dismissed,  or  ceases  to  practise,  his  appreu- service  may 

'  ,  ...  "be  completec 

tice  may  complete  his  term  of  apprenticeship,  under  an  with  another 
instrument   in   writing  as  aforesaid,  with   any   registered   "'■''^^°'- 


i 
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surveyor  in  actual  practice.     R.  S.  O.  1887,  c.  152,  s.  15. 
60  V.  c.  27.  s.  8. 


Ap"pT'em'ice-         3^-^   surveyor   may,   by   an    instrument   in    writing;, 
irlli^sf^rred^      trausfcr  an  apprentice,  with  his  own  consent,  to  another 
registered  surveyor  in  actual  practice,  with  whom  he  may 
serve   the  remainder  of  the  term   of  his   apprenticeship. 
R.S.O.  1887,  c.  152.  s.  16.    60  V.  c.  27,  s.  9. 


;nri^o"ser-  3--  ^o  iustrumcnt  in  writing  under  which  an  appli- 
vxe  to  be  filed.  ^,^,-,|.  j^^j.  admissiou  to  practise  as  a  surveyor  claims  to  have 
served  with  some  practising  surveyor  for  '■•e  required 
period  shall  avail  to  authorize  the  admission  of  an  appli- 
cant, unless  the  instrument  has  been  transmitted  to  the 
Secretary  of  the  Board  within  two  months  next  after  the 
1  date  thereof,  nor  unless  the  fee  in  respect  thereof  men- 

tioned in  section  39  of  this  Act  was  by  the  apprentice  paid 
to  the  Secretary  of  the  Board  at  the  time  of  transmitting 
the  indenture  or  articies;  and  the  said  Secretary  shall  ac- 
^  knowledge  by  post  the  receipt  of  all  such  instruments  or 

copies  thereof  transmitted  to  him,  and  shall  carefully 
keep  the  same  filed  m  his  office.  R.  S.  O.  1887,  c.  152, 
s.   17.     60  V.  c.  27,  s.   10. 

ADMISSION    OF    CANDIDATES. 

niMtion"o'be  33-  Evcry  person  desiring  to  be  examined  by  the 
•tes  for"d-^''  Board  as  to  his  quailfication  to  be  admitted  as  a  land 
lission.  surveyor,  shall  give  notice  thereof  in  writing  to  the  Sec- 

retary of  the  Board,  at  least  one  month  previous  to  the 
meeting  thereof.     R.  S.  O.  1887.  c.  152,  s.   18. 

(oard  to  34.   Every  person  applying  for  admission  to  practise 

of  good  as  a  land  surveyor  shall  produce  to  the  Board  satisfactory 
certificates  as  to  character  for  probity  and  sobriety,  and 
before  a  certificate  is  granted  shall  perform  such  prac- 
tical operations  in  the  presence  of  the  Board,  and  shall 
answer  such  questions  on  oath  (which  oath  any  mem- 
ber of  the  Board  may  administer)  with  regard  to  the  ac- 
tual practice  of  such  applicant  in  the  field,  and  with  re- 
gard Xf)  his  surveying  instruments,  as  the  said  Board  may 
require.      R..S.O.    1887,   c.    152,   s.    19. 
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